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Why use 


for treatin 
endritic 5 
sions 
In two different clinical trials 
comparing Viroptic to IDU 
(idoxuridine ) and ARA-A 
(adenine arabinoside or 
vidarabine ) in the healing of 
dendritic lesions, Viroptic 
demonstrated superior 
efficacy.’ 
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In two different clinical trials 
‘omparing Viroptic to IDU 
and ARA-A in the healing of 
geographic lesions, Viroptic 
gain proved to be superior 
n effiçacy.'- 
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Viroptic’ vs. IDU 
VIROPTIC 
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Adapted from Adenine Arabinoside: An Antiviral 
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Often Faster Acting p2 4 Alt Higher Response Rate 
Vir optic’ vs ARA-A Ninety-five percent of patients in Viroptic clin 


trials responded within two weeks. By contrast 
Viroptic” (Trifluridine) ARA-A ( Vidarabine) examination of controlled trials for ARA-A (vidi 
bine) reveals that 86% of patients had responc 
(corneal re-epithelialization had occurred) al 
three weeks of therapy. So for some patients, tr 
ment with Viroptic may mean relief from suffer 
and recovery from herpetic keratitis a full we 
sooner. 
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More Convenient 


. . > . . 
Viroptic solution needs to be administered o 
during waking hours, so sleep isn’t interrupt 
And, unlike messy, hard-to-apply ointments wh 


After 2 weeks After 3 weeks can Cause temporary blurring of vision cl 
*92 out of 97 patients t70 ouj of 81 patients soothing Viroptic solution is easy to use. Its pe 
Drop Dose” dispenser bottle ensures prec 

Viroptic” package insert, Burroughs Wellcome Co. Vira-A® package insert, Parke-Davis. dosing and helps avoid medication waste. 





ee We do use tdoxuridine and vidarabine where acute 
infections do not respond to trifluridine, but, in my opinion, 
trifluridine ts now the drug of choice for the treatment of 
superficial herpes, with no exceptions. ae i 
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A First Choice for treating Epithelial Keratitis 
caused by Herpes Simplex Virus 
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Special 


A YAG laser, even the best, is only as good 
as its delivery system. 





The new Zeiss VISULAS Nd:YAG 
laser is literally what the doctors 
ordered. Designing around the 
advice and recommendations of 
ophthalmologists, Zeiss has created 
a YAG laser that's versatile enough 
for the varied and demanding needs 
of hospitals and research institutes, 
but compact and light enough for 
office use, too. And Zeiss backs 

the VISULAS Nd:YAG laser with 

a 2-year warranty. 

The laser beam in the VISULAS 
Nd:YAG passes through a series of 
folding and other selective mirrors — 
manufactured by Zeiss —as well as 
highly precise absorption filters — also 
manufactured by Zeiss — and then 
through a Zeiss Slit Lamp before it's 
delivered to the eye. A very special 
delivery system, indeed. 


Two cone angles, 12° and 18° 


Laser | has a fixed cone angle of 12°, 
delivering a maximum energy output 
of 8mJ. Laser Il has a fixed cone 
angle of 18° with maximum energy 
output of 11mJ. Both lasers have a 
low order mode beam profile. Laser II 
may also be used in a burst mode in 
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which three pulses spaced 20 micro- 
seconds apart combine to produce 
up to 40mJ at each firing. This gives 
the physician the most versatility of 
any Nd:YAG laser today. 


Dual HeNe aiming beam. 


The VISULAS Nd:YAG is equipped 
with a unique dual aiming beam 
which simplifies focusing on 

small, elusive targets. 


High energy density. 


The two-laser-beam design 
shortens the beam path con- 
siderably, thus ensuring beam 
integrity when delivered to the 
eye. To the physician, this 
means an even energy dis- 
tribution over the 30 microns 
of spot size. 
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enhanced operator convenience. 


Call today. 


For more information on the highly 
efficient, low maintenance Zeiss 
VISULAS Nd:YAG, call our toll-free 
number: 


800-522-5204 
In New York State, 914-681-7768. 








Accessories. 


The VISULAS Nd:YAG laser 
system can be outfitted with a 
wide variety of co-observation 
and documentation acces- 
sories, including those for 
videotape recording. Other 
accessories are available for 
specialized applications and 


























Delivery 


The delivery system of the Zeiss VISULAS bee 
md:YAG employs world-famous Zeiss optics. _ 


Only Zeiss...is Zeiss. ii 
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diamond chips—not diamond dust. And there's a big 
difference in holding power. 


Chips will hold large foreign bodies of any shape or 
composition as securely as small foreign bodies. And the 
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Medical Retinal Disease Review will cover the majority of the retinal and choroidal diseases with special emphasis on the maculopathies and 
diabetic retinopathy. The clinical features, ophthalmoscopic findings and fluorescein angiography of these diseases will be discussed. 
The Argon, Krypton, YAG Laser Workshop course will include anterior and posterior segment application. The treatment of narrow and open 
angle glaucoma will be emphasized, along with treatment of diabetic retinopathy. Special techniques in treating subretinal neovasculariza- 
tion with the Krypton Laser will be discussed. A Neodymium YAG Laser will be available for demonstration. 

The Review of Medical Retinal Disease and the Argon, Krypton, YAG Workshop course may be taken separately, or together. 

The Post Graduate Institute is accredited by the Accreditation Council for Continuing Medical Education to sponsor continuing medical educa- 
tion for physicians. 

CME Credits, Category 1: Medical Retinal, 8; Argon, Krypton, YAG, 8 


Tuition: Medical Retinal Disease Review: $150.00 (Luncheon included); Argon, Krypton, YAG Workshop: $200.00 (Luncheon included) Com- 
bined: $350.00 


For registration and additional information, please write: 
Jane Stark, Registrar 
Post Graduate Institute, New York Eye and Ear Infirmary 
310 East Fourteenth Street, New York, New York 10003 
Tel: (212) 596-1430 or 598-1313 


18TH ANNUAL DOHENY MEETING 
“CONTROVERSIES IN OPHTHALMOLOGY” 
September 11-12, 1986 
Ronald E. Smith, M.D.—Course Director 


Jeffrey B. Robin, M.D. David J. Schanzlin, M.D. 
Co-Directors 


GUEST FACULTY 
David L. Guyton Herbert Kaufman, M.D. Bartley J. Mondino, M.D. 
Baltimore, Maryland New Orleans, Louisiana Los Angeles, California 


Gary N. Holland, M.D. Richard P. Kratz, M.D. George M. Rajacich, M.D. 
Los Angeles, California Newport Beach, California Los Angeles, California 


Dan B. Jones, M.D. A. Edward Maumenee, M.D. Richard O. Schultz, M.D. 
Houston, Texas Baltimore, Maryland Milwaukee, Wisconsin 


Doheny Eye Center and University of Southern California 
Department of Ophthalmology Faculty 


IRVINE LECTURE DOHENY LECTURE 


Refractive Surgery: Past, Present, Future Herpes Zoster: New Eye Syndromes—New Therapy 
Herbert Kaufman, M.D. Dan B. Jones, M.D. 


Los Angeles Ophthalmology Society Lecture, Optical Pearls and Pitfalls in Strabismus 
David L. Guyton, M.D. 


The 18th Annual Doheny Meeting will provide an update on controversies in ophthalmology today. Clinically oriented discussions of current topics will 
include anterior segment and posterior segment problems. Special attention will be given to surgical aspects of cataract and refractive problems, 
including radial keratotomy, epikeratophakia and new IOL styles. Treatment of diabetic retinopathy, age-related macular degeneration, glaucoma, 
strabismus problems, congenital cataract, eye trauma and A.I.D.S. will also be discussed. 
Courses for Ophthalmic Technicians and Nurses will be held in conjunction with the 18th Annual Doheny Meeting. 
REGISTRATION INFORMATION: 

Practicing Ophthalmologists: $350.00 Ophthalmic Technicians: 

Retired Physicians: $100.00 Nurses: © 

Ophthalmology Residents and Fellows: $100.00 


Accreditation: 14 AMA/CMA Credit Hours—Category 1 
7 JCAHPO Credit Hours “Application has been submitted for approval” 
7 BRN Credit Hours Provider approved 06342 
For information write Doheny Eye Center, 1355 San Pablo Street, Los Angeles, CA 90033 
or telephone Beverly O’Brien, Coordinator, CME (213) 224-7752 
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InnoMed Makes Ear 
Detection Of Visual 







isorders 


A Matter Of Contrasts. 








D ihe 
phoropter 
mounted 
Remote Display Unit 
allows the examiner to 
access a variety of TVA 
tests with fingertip 
control. 


Take the TVA advantage: 

O Random letter 
generation 

C Documents and tests 
accurately 

O Contrast sensitivity 
and luminosity testing 

C Direct glare testing 

O) Night-Time™ Highway 
Testing 

C] True Duo-Chrome 

O Clinically supports 
your decision for 
surgery 

C Animated fixation 
target 


New Standards 
In Acuity Testing 
Introducing the TVA™ (True Visual Acuity) 


from InnoMed Corporation. 


The TVA is a computer system with a high 
resolution monochrome graphics display 
screen that produces a variety of advanced 
visual acuity tests. 

With the advanced technology of the TVA, 
acuity testing is easier, faster and more accurate 
than any other examination method currently 
available. It also saves time and valuable office 


space. 


Contrast Sensitivity Testing 


State-of-the-art contrast sensitivity testing 
with the TVA provides a comprehensive range 
of critical clinical assessments. 

TVA contrast sensitivity testing permits early 
detection of visual disorders. Contrast testing 


TVA contrast sensitivity 

testing is more reliable, 

with greater consistency 
or to room or 


ei nn os) E g CORPORATION 


620 Lunar Avenue, Brea, CA 92621 (714) 990-5740 


allows you to detect, quantify, and document 
disorders and track the improvement in vision 
during treatment. Only the TVA has the ability 
to present targets at a variety of luminosity 
levels under “real environment” conditions. 
For maximum convenience, contrast testing 
on the TVA can be accomplished quickly, 
without additional cumbersome equipment. 


improves Efficiency 


With the TVA and the added benefit of 
contrast sensitivity testing, you will be provid- 
ing better patient care while improving your 
own efficiency. 

Call us today for complete information or 
a demonstration. We'll show you how early 
detection of visual disorders is a matter of 
contrasts. Contact InnoMed Corporation, 
620 Lunar Avenue, Brea, CA 92621. 
Telephone: (714) 990-5740. 
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NtroqucIng 


pectr 


pectra Pharmaceutical Services, Inc. 


brand new company dedicated to the 

evelopment of innovative products in 

phthalmology 

/pectra! Its purpose is to develop and market 

nerapeutic proprietary and generic ophthalmic 

rescription drugs of highest quality. Spectra’s 

e PS Nutrisol™ (Balanced Salt Solution) 

w-\rg= title) (male) at a special introductory price. 5 
prescription pharmaceutical line is around Ni ee ote K 
e corner. And approval is being sought for te st See 


Magnesium Chioride 


new drug with excellent therapeutic promise. E ia Potassium Chione 
4 ` Sodium Chioride 
Sodium Citrate 


PS Nutrisol™ BSS exemplifies Spectra mi mraroriv acid and o Sadum 
uality and value $ 

pectra'’s first offering is a balanced salt 

olution called Nutrisol. Made by an American 

ompany for American markets, this formula- 

on is the chemical equivalent of the largest 

elling brand, yet it has a lower particulate 

ount and costs less. 


)\vernight delivery to most locations 

e know you want your order filled as fast as 
ossible. That is why Spectra will ship most 
rders by UPS on the same day received. 


Call toll free: 1-800-225-2578 
1-800-344-3390 


in Massachusetts 


WONT RGM 
SCN: iS us 


— i iái 
a Sage fe rite t Rie 


RAT we 
— MA 





a ands surgical use. 


- Nutrisol” 


(Balanced Salt Solution) 


Typical of the quality and value 
you can expect from Spectra 


In a recent test by an independent analytical testir 
laboratory*, here is how SPS Nutrisol tested for puri 


Size | Particulate Concentratio 
10 to 25 microns _ less than one particulate/nm™ 
greater than 25 microns less than one panor | 


Compare this with anything you are using, now. i 
Then compare the price. Rear Se ee 


Se, os 


Nutrisol is suitable for virtually every procedure requirir 
irrigation, aspiration and moistening. Formulated to highes 
quality standards, Nutrisol minimizes trauma to ocula 
tissue and possible endothelial damage 


SPS Nutrisol BSS is available in two sizes: efficient 200n 
bottle for easy handling and minimum waste; economics 
500ml bottle for higher volume requirement: 


* Environmental Science Laboratory Inc., Mansfield, MA 0204 


Za == 


ecial i aductory dber. a mae pen 
et 6 cases of Nutrisol for the price of st 


‘ia Peck 

N OLS Bottles/ Case 

“¥ | 200 mi Seon 0-20 $492 
A | 500ml | 54027-0310-50 $912 


To order, call toll free: 1-800-225-2578 - 1 -800-344-3390 0 (Mass. ) 
Or complete and return this coupon. oe 


ir mailing list and send Name 


“tA oe 
rice eand ddeivery information on the following: 
Affiliation 


Address 
City 
= a — an your new dry eye treatment. Telephone 


oaa Bi macoutical cere inc 
Hanover Business Park - Suite D, 155 Webster Street, Hanover, MA 0233 
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Introducing Mentor Wipe-A“ 
Adhesive Backed Instrument Wipes 


r Moiste 


This latest Mentor innovation keeps the instrument 
wipe at your fingertips... 

At your request, Mentor’s newest instrument wipe is now 
available in a handy pressure sensitive adhesive version. 
The optional backing keeps the wipe in place over the 
patient’s forehead, on a sleeve — wherever convenient for 
fast, easy removal of coagulum and serum. 

Will not leave potentially dangerous lint or debris: 
Wipe-X® instrument wipes do not have the problems 
associated with cotton or cellulose. They are made from a 
continuous porous material (PVA), specially formulated 

to prevent shedding. Once moistened, they stay ready 

for use throughout the entire procedure, soft and gentle on 
your delicate instruments. 

Economically priced: 

Both Mentor Wipe-X® and standard instrument wipes are 
individually sterile packaged, 20 per box. The standard 
wipes are also available with eye drains and light shields 
as shown. Write or call for more information or to place 


= an order. 





Description Catalog No. $boxof20 

@ New Wipe-X® Adhesive 22-3625 $22.00* 
Backed Instrument Wipe 

e Standard Instrument Wipe 22-3620 $22.00* 

ms Standard Instrument Wipe 22-3621 $24.00* 
with Eye Drain 

m Standard Instrument Wipe plus 22-3622 $25,505 


Eye Drain and Corneal Light Shield 





* Quantity discounts: 5 to 9 boxes - $1/box; 10 or more - $2/box. 


O&O, INC. 
20 South Shore Park, Hingham, MA 02043. Telephone: 617-749-8215 


- Vieit Mantar in Ranth #126 Onitnatiant Anhthalmic Siuraery Snciety Meetina .lulv 17.18.19 in San Dieao. 


Finally, Surgical Blades that 
measure up to the CooperVision name. 





Introducing Surgeon-Plus +° 
Ultra Thin Surgical Blades. 


As an ophthalmic surgeon, you know that sharper blades provide more 
precise incisions for better wound approximation and closure; the 
advantage being, greater predictability of patient results postsurgically. 
CooperVision, the leader in eye care, introduces Surgeon-Plus +™ Ultra 
Thin Surgical Blades. Made from the highest quality Swedish Stainless 
Steel, the unique Ultra Thin design measures .015” in thickness which is 
.010” thinner than standard surgical blades. And tests have shown that 
thinner means sharper...by as much as 20%. 


Our comprehensive line of ophthalmic blades, available with or without 
disposable handles, is what you expect from CooperVision. Experience 
the difference our name makes today. 


Write to us, CooperVision Surgical, Systems Division, Medical Supplies, 
17701 Cowan, Irvine, CA 92713 U.S.A. Or call, (714) 474-5900; outside CA 
(800) 854-0155; inside CA (800) 321-8994. 


SURGEON, 
PLUS # £# 





Soper Vision ©" 


SURGICAL 






‘egistered Trademark of CooperVision, Inc. 
frademark of CooperVision, Inc. 
1986 CooperVision. Inc. 
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The Original Goldmann gives you complete cer- 
tainty of the highest accuracy and the maximum 
economy of time in both peripheral and central 
field plotting. Besides this, the Haag-Streit 940 
also gives you complete certainty that examina- 
tion conditions will be precisely reproducible for 
each patient even after a lapse of years between 
examinations. The Original Goldmann Perimeter is 
available in two models; the 940-K7 for kinetic 
perimetry and the 940-ST for both kinetic and 
static perimetry. Accessories for both consist of: 
- Patient-activated recording device 
- Central scotoma plotting device 
- Set of 102 trial lenses to meet requirements 
for examination within the 30° region. 
To conduct your perimetry examinations with 
complete certam™ty, complete accuracy and maxi- 
mum time economy use the Original Haag-Streit 
Goldmann instrument. Contact us or your local 
dealer for full information. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 

















the Orig 


For complete 
certainty... 


inal Goldmann 
by Haag-Streit. 








ASIA 


Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 
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‘As president of Allergan, I m 
proud of our entire line of quality 
ophthalmics. But I take particular 
pride in introducing our latest 
therapeutic achievement, Betagan” 
(levobunolol HC!) 0.5% Liquifilm® 
sterile ophthalmic solution. 
Betagan is a long-awaited 
alternative in the treatment of 
glaucoma. A beta-blocker that 
is highly effective, yet highly 
affordable. 


“So that you can fully and freely 
evaluate its significant benefits, 
I make you this promise: 


William C. Shepherd 
President 
Allergan 


‘Chronic open-angle glaucoma 
or ocular hypertension. 
Full prescribing information 
follows advertisement. 
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EAN Wil SUPply YOU with a starter-size bottle o 
Betagan for each and every patient you wish to 
start on or switch to Betagan therapy. 

That's the Betagan promise. 


" Based on its unsurpassed efficacy and dosage flexibility, 
I m confident that Betagan will become your first 
choice in beta-blockers. 


‘Moreover, Betagan offers an affordable alternative to 
other therapy. Regardless of whether your patients 
require once-a-day or twice-a-day Betagan therapy, 
they can realize substantial savings. 


'I urge you to judge its advantages for yourself. Your 
Allergan representative will provide you with as 
many starter-size bottles of Betagan as you need. 
Should you need more, please write to me directly 
at Allergan Pharmaceuticals, Inc., 2525 Dupont 
Drive, Department WS, Irvine, CA 92715. 


'I promise that Allergan will fully support your efforts 
in evaluating Betagan. 


‘You have my word on it.” 


e Betagan 


(levobunolol HCI) 05% 


Liquifilm® sterile ophthalmic solution 


Please see following page for full prescribing information. 








‘Betagan 
(levobunolol HCI) 0.5% 
Liquifilm’ 
sterile ophthalmic solution 


levobunolol dihydrolevobunolol 


0 


OH 
H 
CH, CH, 
H, OH 


CH, CNHCH, CHCH, 0 CH, CNHCH, CHCH, 0 
CH, OH CH, 


Metabolism of levobunolol 
to equally potent and active metabolite. 





DESCRIPTION 

BETAGAN (levobunolol HCI) Liquifilm sterile ophthalmic solution is a non- 
cardioselective beta-adrenoceptor blocking agent for ophthalmic use. Chem- 
ical Name: (-)-5-[3-(¢erf-Butylamino)-2-hydroxypropoxy |-3, 4-dihydro-1 
(2H)-naphthalenone hydrochloride. Contains: levobunolol HCl 05% with: 
Liquifilm® (polyvinyl alcohol) 14% ; benzalkonium chloride 0.004% : 
edetate disodium; sodium metabisulfite; sodium phosphate, dibasic; potas- 
sium phosphate, monobasic; sodium chloride; hydrochloric acid or sodium 
hydroxide to adjust pH; and purified water. 

CLINICAL PHARMACOLOGY 

Levobunolol HCI is a noncardioselective beta-adrenoceptor blocking agent, 
equipotent at both beta, and beta, receptors. Levobunolol HCI is greater than 
60 times more potent than its dextro isomer in its beta-blocking activity, yet 
equipotent in its potential for direct myocardial depression. Accordingly, the 
levo isomer, levobunolol HCl, is used. Levobunolol HCI does not have significant 
local anesthetic (membrane-stabilizing) or intrinsic sympathomimetic activity. 

Beta-adrenergic receptor blockade reduces cardiac output in both healthy 
subjects and patients with heart disease. In patients with severe impairment of 
myocardial function, beta-adrenergic receptor blockade may inhibit the stim- 
ulatory effect of the sympathetic nervous system necessary to maintain ade- 
quate cardiac function. 

Beta-adrenergic receptor blockade in the bronchi and bronchioles results in 
increased airway resistance from unopposed para-sympathetic activity. Such 
an effect in patients with asthma or other bronchospastic conditions is poten- 
tially dangerous. 

BETAGAN (levobunolol HCl) has been shown to be an active agent in lower- 
ing elevated as well as normal intraocular pressure (IOP) whether or not 
accompanied by glaucoma. Elevated IOP presents a major risk factor in glauco- 
matous field loss. The higher the level of IOP, the greater the likelihood of 
optic nerve damage and visual field loss. 

In controlled clinical studies ranging from 3 months to over one year, 
BETAGAN was effective in reducing IOP when given topically twice daily. The 
mean IOP decrease from baseline was between 6.81 and 8.98 mm Hg with 
levobunolol HCl 05% . No significant effects on pupil size, tear production or 
corneal sensitivity were observed. BETAGAN at the concentrations tested, 
when applied topically, decreased heart rate and blood pressure in some 
patients. The IOP-lowering effect of BETAGAN was well maintained over the 
course of these studies. 

One drop once a day of BETAGAN 05%, controlled the IOP of 56% of subjects 
evaluated. 

The onset of action with one drop of BETAGAN can be detected within one 
hour after treatment, with maximum effect seen between 2 and 6 hours. 

A significant decrease in IOP can be maintained for up to 24 hours following 
a single dose. 

The exact mechanism of the ocular hypotensive action of levobunolol HCI in 
reducing IOP is not known. BETAGAN reduces IOP with little or no effect on 
pupil size or accommodation in contrast to the miosis which cholinergic agents 
are known to produce. The blurred vision and night blindness often associated 
with miotics would not be expected and have not been reported with the use 
of BETAGAN. This is particularly important in cataract patients with central 
lens opacities who would experience decreased visual acuity with 
pupillary constriction. 

INDICATIONS AND USAGE 

BETAGAN Liquifilm sterile ophthalmic solution has been shown to be effec- 
tive in lowering intraocular pressure and may be used in patients with chronic 
open-angle glaucoma or ocular hypertension. 

CONTRAINDICATIONS 
BETAGAN is contraindicated in those individuals with bronchial asthma or 


with a history of bronchial asthma, or severe chronic obstructive pulmonary 
disease (see WARNINGS); sinus bradycardia; second and third degree atrio- 
ventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
or hypersensitivity to any component of this product. 

WARNINGS 

As with other topically applied ophthalmic drugs, BETAGAN may be absorbed 
systemically. The same adverse reactions found with systemic administration 
of beta-adrenergic blocking agents may occur with topical administration. For 
example, severe respiratory reactions and cardiac reactions, including death 
due to bronchospasm in patients with asthma, and rarely death in association 
with cardiac failure, have been reported with topical application of beta-adre- 
nergic blocking agents (see CONTRAINDICATIONS), 

Cardiac Failure: Sympathetic stimulation may be essential for support of 
the circulation in individuals with diminished myocardial contractility, and its 
inhibition by beta-adrenergic receptor blockade may precipitate more severe 
failure. 

In Patients Without a History of Cardiac Failure: Continued depression 
of the myocardium with beta-blocking agents over a period of time can, in 
some cases, lead to cardiac failure. At the first sign or symptom of cardiac 
failure, BETAGAN should be discontinued. 

Non-allergic Bronchospasm: In patients with non-allergic bronchospasm 
or with a history of non-allergic bronchospasm (e.g., chronic bronchitis, 
emphysema), BETAGAN should be administered with caution since it may block 
bronchodilation produced by endogenous and exogenous catecholamine stim- 
ulation of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adre- 
nergic blocking agents prior to major surgery is controversial. Beta-adrenergic 
receptor blockade impairs the ability of the heart to respond to beta-adre- 
nergically mediated reflex stimuli. This may augment the risk of general anes- 
thesia in surgical procedures. Some patients receiving beta-adrenergic receptor 
blocking agents have been subject to protracted severe hypotension during 
anesthesia. For these reasons, in patients undergoing elective surgery, gradual 
withdrawal of beta-adrenergic receptor blocking agents may be appropriate. 

If necessary during surgery, the effects of beta-adrenergic blocking agents 
may be reversed by sufficient doses of such agonists as isoproterenol, 
dopamine, dobutamine or levarterenol (See OVERDOSAGE). 

Diabetes Mellitus: Beta-adrenergic blocking agents should be admin- 
istered with caution in patients subject to spontaneous hypoglycemia or to 
diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents 
may mask the signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical 
signs (e.g., tachycardia) of hyperthyroidism. Patients suspected of developing 
thyrotoxicosis should be managed carefully to avoid abrupt withdrawal of beta- 
adrenergic blocking agents which might precipitate a thyroid storm. 
PRECAUTIONS 

General: BETAGAN (levobunolol HCl) 05% Liquifilm sterile ophthalmic 
solution should be used with caution in patients with known hypersensitivity 
to other beta-adrenoceptor blocking agents. 

Use with caution in patients with known diminished pulmonary function. 

In patients with angle-closure glaucoma, the immediate objective of treat- 
ment is to reopen the angle. This requires constricting the pupil with a miotic. 
BETAGAN has little or no effect on the pupil. When BETAGAN is used to reduce 
elevated intraocular pressure in angle-closure glaucoma, it should be used 
with a miotic and not alone. “ 

Muscle Weakness: Beta-adrenergic blockade has been reported to potenti- 
ate muscle weakness consistent with certain myasthenic symptoms (e.g., 
diplopia, ptosis and generalized weakness). 


Effect of levobunolol 0.5% b.i.d. on IOP: 
long-term comparison with timolol 05% b.i.d. 


Drug Interactions: BETAGAN® (levobunolol HCI) 05% Liquifilm® sterile 
ophthalmic solution should be used with caution in patients who are receiving 
a beta-adrenergic blocking agent orally, because of the potential for additive 
effects on systemic beta-blockade. 

Although BETAGAN used alone has little or no effect on pupil size, mydriasis 
resulting from concomitant therapy with BETAGAN and epinephrine may 
occur. 

Close observation of the patient is recommended when a beta-blocker is ad- 
ministered to patients receiving catecholamine-depleting drugs such as reser- 
pine, because of possible additive effects and the production of hypotension 
and/or marked bradycardia, which may produce vertigo, syncope, or postural 
hypotension. 

Animal Studies: No adverse ocular effects were observed in rabbits admin- 
istered BETAGAN topically in studies lasting one year in concentrations up to 10 
times the human dose concentration. 

Carcinogenesis, mutagenesis, impairment of fertility: In a lifetime 
oral study in mice, there were statistically significant (p < 0.05) increases in 
the incidence of benign leiomyomas in female mice at 200 mg/kg/day (14,000 
times the recommended human dose for glaucoma), but not at 12 or 50 mg/kg/ 
day (850 and 3,500 times the human dose). In a two-year oral study of levo- 
bunolol HCI in rats, there was a statistically significant (p < 0.05) increase 
in the incidence of benign hepatomas in male rats administered 12,800 times 
the recommended human dose for glaucoma. Similar differences were not 
observed in rats administered oral doses equivalent to 350 times to 2,000 times 
the recommended human dose for glaucoma. 

Levobunolol did not show evidence of mutagenic activity in a battery of 
microbiological and mammalian in vitro and in vivo assays. 

Reproduction and fertility studies in rats showed no adverse effect on male 
or female fertility at doses up to 1,800 times the recommended human dose for 
glaucoma. 

Pregnancy Category C: Fetotoxicity (as evidenced by a greater number of 
resorption sites) has been observed in rabbits when doses of levobunolol HCI 
equivalent to 200 and 700 times the recommended dose for the treatment of 
glaucoma were given. No fetotoxic effects have been observed in similar stud- 
ies with rats at up to 1,800 times the human dose for glaucoma. Teratogenic 
studies with levobunolol in rats at doses up to 25 mg/kg/day (1,800 times the 
recommended human dose for glaucoma) showed no evidence of fetal malfor- 
mations. There were no adverse effects on postnatal development of offspring. 
It appears when results from studies using rats and studies with other beta- 
adrenergic blockers are examined, that the rabbit may be a particularly sen- 
sitive species. There are no adequate and well-controlled studies in pregnant 
women. BETAGAN should be used during pregnancy only if the potential bene- 
fit justifies the potential risk to the fetus. 

Nursing Mothers: It is not known whether this drug is excreted in human 
milk. Systemic beta-blockers and topical timolol maleate are known to be 
excreted in human milk. Caution should be exercised when BETAGAN is admin- 
istered to a nursing woman. 

Pediatric Use: Safety and effectiveness in children have not been 
established. 

ADVERSE REACTIONS 

In clinical trials the use of BETAGAN has been associated with transient 
ocular burning and stinging in about 1 in 4 patients, and with blepharocon- 
junctivitis in about 1 in 20 patients. Decreases in heart rate and blood pressure 
have been reported occasionally (see CONTRAINDICATIONS and WARNINGS). 

The following adverse effects have been reported rarely with the use of 
BETAGAN: iridocyclitis, headache, t®nsient ataxia, dizziness, lethargy, 
urticaria and pruritus. 

Decreased corneal sensitivity has been noted in a small number of patients. 
Althanoh levnhnnalal has minimal memhrane-stahilizino activity there 





remains a possibility of decreased corneal sensitivity after prolonged use. 

The following additional adverse reactions have been reported with 
ophthalmic use of beta, and beta, (non-selective) adrenergic receptor blocking 
agents: 

BODY AS A WHOLE: Headache. CARDIOVASCULAR: Arrhythmia, syncope, 
heart block, cerebral vascular accident, cerebral ischemia, congestive heart 
failure, palpitation. DIGESTIVE: Nausea. PSYCHIATRIC: Depression. SKIN: Hyper- 
sensitivity, including localized and generalized rash. RESPIRATORY : Bron- 
chospasm (predominantly in patients with pre-existing bronchospastic dis- 
ease), respiratory failure. ENDOCRINE: Masked symptoms of hypoglycemia in 
insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of keratitis, blepharoptosis, visual disturbances including refractive 
changes (due to withdrawal of miotic therapy in some cases), diplopia, ptosis. 

Other reactions associated with the oral use of non-selective adrenergic 
receptor blocking agents should be considered potential effects with 
ophthalmic use of these agents. 

OVERDOSAGE 
No data are available regarding overdosage in humans. Should accidental 

ocular overdosage occur, flush eye(s) with water or normal saline. If acciden- 

tally ingested, efforts to decrease further absorption may be appropriate (gas- 
tric lavage). 

The most common signs and symptoms to be expected with overdosage 
with administration of a systemic beta-adrenergic blocking agent are symp- 
tomatic bradycardia, hypotension, bronchospasm, and acute cardiac failure. 
Should these symptoms occur, discontinue BETAGAN therapy and initiate 
appropriate supportive therapy. The following supportive measures should be 
considered: 

1. Symptomatic bradycardia: Use atropine sulfate intravenously in a dosage of 
0.25 mg to 2 mg to induce vagal blockade. If bradycardia persists, intra- 
venous isoproterenol hydrochloride should be administered cautiously. In 
refractory cases the use of a transvenous cardiac pacemaker should be 
considered. 

2. Hypotension: Use sympathomimetic pressor drug therapy, such as 
dopamine, dobutamine or levarterenol. In refractory cases the use of 
glucagon hydrochloride may be useful. 

3. Bronchospasm: Use isoproterenol hydrochloride. Additional therapy with 
aminophylline may be considered. 

4. Acute cardiac failure: Conventional therapy with digitalis, diuretics and 
oxygen should be instituted immediately. In refractory cases the use of 
intravenous aminophylline is suggested. This may be followed, if necessary, 
by glucagon hydrochloride which may be useful. 

5. Heart block (second or third degree): Use isoproterenol hydrochloride or a 
transvenous cardiac pacemaker. 

DOSAGE AND ADMINISTRATION 
The usual dose is one drop of BETAGAN 05% in the affected eye(s) once or 

twice a day. 

If the patient's IOP is not at a satisfactory level on this regimen, concomitant 
therapy with pilocarpine and other miotics, and/or epinephrine or dipivefrin, 
and/or systemically administered carbonic anhydrase inhibitors, such as 
acetazolamide, can be instituted. 

HOW SUPPLIED 

BETAGAN® (levobunolol HCl) 05% Liquifilm® sterile ophthalmic solution is 

supplied on prescription only in white opaque plastic dropper bottles in the 

following sizes: 5 mI—NDC 0023-0252-05; 10 mlI—NDC 0023-0252-10. 

Note: Protect from light. Store at controlled room temperature. 


Allergan Pharmaceuticals, Inc. 
Irvine CA 92714 TIS A 


eons new E 
etter value.... 


lopcon’s tradition of staying one step ahead of the technological advances in diagnostic 
instruments continues with the arrival of the new E Series family of slit lamps. This 
unique product family represents a series of instruments designed to meet your 
specific needs and enhance your professional efficiency. 

The Topcon E Series slit lamps combine modern design and styling with today’s most 
advanced technological features. Features that include, an 
omni-directional joystick that permits all X, Y and Z adjust- 
ments to be made from a single control and improved optical 
coatings that provide excellent color balance and a more 
natural view. What’s more, these instruments have been 
designed uncer the strictest quality control tolerances 
to insure optimum results in any situation. 


JOYSTICK PHOTO: All E Series slit 
lamps are equipped with a new omni- 
directional joystick allowing effortless 
three dimensional adjustments from a 
single control, 

CONVERGENT BINOCULARS 
PHOTO: Model 2E and 6E lamps 
feature Topcon’s newly designed con- 
vergent binoculars, integrated with a 
parallel Galilean magnification system. 


ILLUMINATOR 





Series sit lamps. 
No finer instruments. 


- The Topcon SL-2E 
| offers halogen lamp illumination, three-position magnification and features Topcon’s 
| newly designed convergent binoculars integrated with parallel Galilean magnification. 
The result is reduced fatigue during prolonged usage as well as easier image fusion. 


The Topcon SL-3E 
combines tungsten lighting with two position magnification and four filters. The 
instrument's illumination column also tilts up to 20° from the observational axis to 
permit horizontal optical sections particularly useful in gonioscopy and funduscopy. 
The SL-3E offers increased operational ease and total professional 
flexibility in all applications. 


The Topcon SL-6E 

Photo Slit Lamp offers unmatched versatility with 
features like an advanced five-position, built-in magni- 
fication changer with magnifications of 6X, 10X, 16X, 
25X and 40X; newly designed convergent binoculars 
with parallel Galilean magnification and a flip-in/ 
flip-out beam splitter that diverts the lighting to the 
optional camera attachment. The SL-6E is truly a total 
slit lamp system which can utilize any of Topcon’s 
flexible accessories to increase it’s potential. Acces- 
sories that include; 35mm, Polaroid or Video photo 
attachments that expand documentation capabilities, 
tonometer, pachometer, measuring eyepiece and 
non-contact specular attachments for a full range of 
diagnostic needs, and an attachable observation tube 
for teaching. 


Whichever model meets your specific needs, 
you can rest assured of the quality that made Topcon 
famous. And if you're moving up from one of our 
existing popular D Series lamps, remember that all 
your existing accessories will easily attach to the 
new E Series models. 
Contact your Topcon distributor today and 
learn more about the remarkable new 
E Series slit lamps. 


TOPCON 


< Technology from within 
producing excellence throughout. 


Topcon Instrument Corporation of America, 
65 West Century Road, Paramus, N.J. 07652 (201) 261-9450. 








S864 ‘AINE ‘pe-Lp:ZOL ABojowjeuiydo jo jewnor ueouowyo 
'pəpəəu aq 0} Ajay] ssa} Sı AQuajyed ule}qo 0} }uəðw}zeə1}Ə1 pue ‘Sili Əy} BJe1jOUNd 
0} paiinbas aie suoesidde samay ‘aouatiedxe yum (%E) səÁə XIS Ul UOI}IO}SIP 
Aseyjidnd pue ‘(%y) seAe uənəs ul sabueyo jeausoo ‘(%7) safe €, ul seiyseuAs 
4oj49}Ss0d “(%G*} 1) səÁƏ ız u! su ‘(%0zZ) səÁə gg UI eHeEYsIOWeY ‘(%0¢E) Safa HS 
ul BH ww 0; uey} aow paeseasoU! ainssaid sejnd0e,}U! papnyjoul suoiesijdwog 
‘dn-MOj|O}j 0} }SO] 810M sƏÁə uəə}4 7 'SIPəƏAN D1U01Yd Bullsixeaid pey sainyjiej yjog 
‘(Ajaaiyesadojysod syjuow 9z 0} auo) uoeujwexa sej 3y} 4e (ssə2əns %66) sake zg 
$0 08Ļ U! SƏ1wo0}9Əp!1; jUs}ed pamoys ewone jo swo; snonea ul polad 1e3Á-om} 
e 1340 pəwoziəd sƏlwo}9əpıuı sese] HyA-wniwAposu QOZ 4S1} NO JO MalAal Y 






'Y'g ‘S3ƏZÁlOd ay PUL “A'W ‘UOSIM ‘d peyaly 
“a'N ‘yaeds qI 361039 “A'N “SOW ‘Hy suey “O'N ‘Z}4BMYIS ‘M sino 


sejBuy ajqepnj990 10 pasojD YUM 
pə}el9ossy ewone u! Saiwojapi| Jase7 HyA-wniwAposay 






S864 ‘Aint ‘9e-¢ee:zoL ABojowyeyjydo jo jeuinop ueonawyo 

"19}S9WII} PUODSS Əy}; u! pƏə11NnI90 Ajqeqoid 
UOI}IBJU! Djediay ay} yey} payeoipul SHuipuy Asojyesoqe; pue jesus ayy ‘sAep 
Ud} UIYYM SUOISS] Əy} Pajeey 4IAOJIADe YIM JUSWead, “SNIIA xojdwis sediay 10} 
Ənyısod ||e 31am Aesse jueqiosounWww! payul|-awAzue Aq uoljeulWajep Apoqijue 
pue ‘sulejs asepixojadounwiw! ‘sainjjno jeJ 'ƏSLƏSIP uejnd0 AJIL OU SEM 
8484) “ajOd 10ı1Ə}SOd Əy} u! Sieds jeUI}a1 pəzuəwsıd AjIAeaYy pjo pue ‘suoisəj uleq 
‘suolsə| UIYS pajusWBidodAy y}ım uioq sem əzeuoəu əy, ‘UOI}DajUI Z ədÁ} SNJIA 
xəjdwıs sadiay jeyiuebuo0s ans} pey uolje}sab yo syaam ZE je u10q |416 6-919‘, uy 









‘A'W ‘2/8215 jjəssny pue 
“a'N ‘Asoyjew uesng “a'w ‘Iaqang Aew “a'n ‘splouAey ‘a sawer 





SI}FIUIAY XƏjdwıs sədıəH jey uaəßuop 





S86 ‘Anf ‘Op-ZE:zOL ABojowjeuyydoO jo peuinof ueoyowyo 

‘suoieoijdui 913uəHoyzed sey jusijed 
sių} u! Salpoqijue pidijoydsoydijue jo uolNda}ap ay} ‘sapsosip eases siy} yo Wna 
-deds JewozdwÁs əų}; 0} pəppe aq isnw Ajsnoiaqo aseasip BAISN|D9O Asayie jeu 
“1384 ƏM “(UOISUa}JadAY əƏjıqeı pue ‘səpewouqe d1HoOjO1NeU ‘senaya Opani) 
ƏseəsSip S,UOppaUuS pey osje uOoIsnj990 Asayie jeuljes YIM UBWOM pjo-1eaÁ-ge y 


‘GW ‘UƏPILEY 'H ‘fT pue “A'N “34019A “3 'H “O'N ‘3119Y A “a'N ‘seuop ‘r 


selpoqiuy pidijoydsoydnuy yyM payeis0ssy 
əƏseəƏsiIq S,UOppsuUS u! UOISN|99NO Alay jeuljay jesjuag 


S864 ‘Aine ‘ze-Sz:zOL ABojowjeuyydo jo jeuinop ueouawyo 

'səxəjdwoə 16j05 d1ydojjsadAy pue winjnones s1wsejd 
-Opud pesejins-yBnoi paedojeaep-|jam Aq pajsajiuew se ‘payeaijoe aiam s}sejqoiqy 
ƏSƏ 'S3}Á9013ı9S 0} JUBDeIpe suq Uabe|joo pawo; Ajmau PEMOUS B19]NS paj}eal] 
JO UONBUIWeXa JIGOISOJDIW u01}98/3 'SƏ1N}9N1}S 1eJNIO jewou BulAjsapun ay} jo 
UOHBAIBSAId Y}IM B19j9S jIqqes jewou yo Buruayoiy} pamoys Suewideds pajeaiy jo 
UOHBUIWeXS DIHOjO}SIH 4934 jewsəy} Álewd e Sem uolaea |ę13]9S Əy} 1Əy4JƏUM 
Əulu1ə}Əp O} pue uoe1}əuəd zeəðy Je;NDOeIjU! BZIWIUIW O} pa}2əjəs sem ƏNOS 
łeəy BAI}ONpuod Ajaind y 'Bueəy jesajos jesoj 104 UOIINGISIP ƏSop sjqeionRy 
e P8P!AOJd BdIAaP BAIJONPUOD e yım AdeJay}OWJeEU} JDe}UOD “esa]9sS əieq UO Ja}eaY 
}UBW9/9-paydje ue Hulsejd Aq pasejsiuiwipe ələm SjusWyeel} JLH LIS iqqes 
JBwW40U JO elsejdsadAy əənpuı 0} snjnwys e se Buneay lƏ^Əj-MO0] pajenjeas ƏM 


‘CW ‘oaqoyer y YOI4epesy pue 
“O'N ‘as0WYM “5 IUÁLM “O'N ‘o}oOWeM OJLL “O'N ‘LIHAS 'd Med 
“A'N ‘484984 Jenwes “A'W ‘UNI ‘Pf ueng “a'N ‘seBuly “| jneg 


189} Aq pəənpuj elsejdiadAp jesajos 


(We CORD SU) NRO) RH-) 


dto Ren AOU 


Automatice...Plus 


The Nikon NR-7000 offers the fastest, 
most precise automatic examination capabil- 
ity available today. It automatically obtains 
objective results in just 0.25 seconds. Plus, it 
performs subjective verifications of spherical, 
cylindrical and axis measurements. 

Most functions are micro-computer con- 
trolled—achieving optimum speed and accu- 
racy simultaneously. All controls are designed 
for simplicity of operation and require no 
special training. A special error-alert feature 
virtually eliminates operator error. 


The video monitor provides clear, high res- 
olution images—combined with Nikon’s auto- 
matic fogging system to assure precise align- 
ment and measurement. The monitor also 
displays complete, easy-to-read data and 
results. 

For complete technical information and a 
demonstration, contact your dealer or Nikon 
Inc., Instrument Group, 623 Stewart Avenue, 


Garden City, NY 11530 N @ 
ikon 


(516) 222-0200. 
Extending Man’s Vision 





A new point of view 
for the typical 
glaucoma patient. 





Superior 
long-term 


management 
with 









Alcon 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 


Unsurpassed long-term efficacy and 
virtually no interference with 
daily activities. Betoptic Long-term Evaluation 


m Clinically proven in four-year ily ak 
multicenter trials (Figure 1).’ 
Æ Unlike timolol and levobunolol, — 24 
Betoptic has virtually no 
systemic effects.” — 22 
u B.1.D. dosage provides zi 
predictable, 24-hour 
control of IOP. — 18 
1 2 3 
YEARS 


Ideal for the typical glaucoma patient 
because it’s oculospecific.' 






= Seven of 10 patients with glaucoma have Glaucoma Patients with 
concomitant disease conditions; they may be Concomitant Diseases' 
placed on oral medications by other Total Patients with 
physicians and fail to inform you (Figure 2). ' Glaucoma 1.563 
m Timolol and levobunolol have significant % with concomitant 
systemic effects and may interact with oral diseases 
therapy. Angina — 6.1 
= Oculospecific Betoptic has virtually no Arrhythmia 1.7 
systemic effects. Asthma E 3.3 
= With Betoptic, significant interaction with oral cae f 
medications is unlikely. Pana e 104 


Start all your newly i: or 


Previous Myocardial 


diagnosed patients on Infarction 42 


betaxolol HCI 


sterile ophthalmic solution 0.5% 


*Patients receiving an oral beta blocker and BETOPTIC should be observed for potential additive effect on 
known systemic effects of beta blockade. Caution should be exercised in patients receiving catecholamine- 
depleting drugs. Although BETOPTIC has produced only minimal effects in patients with reactive airway dis- 
ease, caution should be exercised in the treating of patients with excessive restriction of pulmonary function. 

+Oculospecific denotes that at ophthalmic dosage, the pharmacologically effective level is restricted 
primarily to the eye. 


See adjacent page for brief summary of prescribing information. 
1. Data on file, Alcon Laboratories, Inc. © 1986 Alcon Laboratories, Inc. 


AMERICAN JOURNAL OF OPHTHALMOLOGY July, 1986 


BETOPTIC® Ophthalmic Solution 


(betaxolol hydrochloride) 0.5% as base 


CONTRAINDICATIONS: BETOPTIC Ophthalmic 
Solution is contraindicated in patients with sinus 
bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, in 
patients with overt cardiac failure, and in those 
patients with hypersensitivity to any component of 
this product 


WARNING: Although BETOPTIC Ophthalmic 
Solution has had little or no effect on heart rate or 
blood pressure in clinical studies, caution should 
be observed in treating patients with a history of 
Cardiac failure. Treatment with BETOPTIC 
Ophthalmic Solution should be discontinued at 
the first signs of cardiac failure 


PRECAUTIONS: Patients who are receiving a 
beta-adrenergic blocking agent orally and 
BETOPTIC Ophthalmic Solution should be 
observed for a potential additive effect either on 
the intraocular pressure or on the known systemic 
effects of beta blockade. 

While BETOPTIC Ophthalmic Solution has 
demonstrated a low potential for systemic effect, 
it should be used with caution in patients with 
diabetes (especially labile diabetes) because of 
possible masking of signs and symptoms of acute 
hypoglycemia. Beta-adrenergic blocking agents 
may mask certain signs and symptoms of 
hyperthyroidism and their abrupt withdrawal 
mN precipitate a thyroid storm 

onsideration should be given to the gradual 
withdrawal of beta-adrenergic blocking agents 
prior to general anesthesia because of the 
reduced ability of the heart to respond to 
beta-adrenergically mediated sympathetic reflex 
stimuli 


Pulmonary: BETOPTIC Ophthalmic Solution, a 
cardioselective beta-blocker, has produced only 
minimal effects in patients with reactive airway 
disease; however, caution should be exercised in 
the treatment of patients with excessive restriction 
of pulmonary function. 


Drug Interactions: Although BETOPTIC 
Ophthalmic Solution used alone has little or no 
effect on pupil size, mydriasis resulting from 
concomitant therapy with BETOPTIC Ophthalmic 
Solution and epinephrine has been reported 
occasionally 

Close observation of the patient is 
recommended when a beta-blocker is 
administered to patients receiving 
catecholamine-depleting drugs such as 
reserpine, because of possible additive effects 
and the production of hypotension and/or 
bradycardia. Caution should be exercised in 
patients using concomitant adrenergic 
psychotropic drugs 


Ocular: In patients with angle-closure glaucoma, 
the immediate treatment objective is to re-open 
the angle by constriction of the pupil with a miotic 
agent. Betaxolol has no effect on the pupil; 
therefore, BETOPTIC Ophthalmic Solution should 
be used with a miotic to reduce elevated 
intraocular pressure in angle-closure glaucoma 

As with the use of other antiglaucoma drugs, 
diminished responsiveness to BETOPTIC 
Ophthalmic Solution after prolonged therapy has 
been reported in some patients. However in one 
long-term study in which 250 patients have been 
followed for a mean period of two years, no 
significant difference in mean intraocular pressure 
be: been observed after initial stabilization 


ihe ood and Nursing: As with any drug, 
ETOPTIC Ophthalmic Solution should be used in 
secant or Nursing women only when the 
anticipated benefits outweigh the risks 


Usage in Children: Clinical studies to establish 
the safety and efficacy in children have not been 
performed 

ADVERSE REACTIONS: 

Ocular: BETOPTIC Ophthalmic Solution has been 
well tolerated. Discomfort of short duration was 
experienced by one in four patients, but none 
discontinued therapy; occasional tearing has 
been reported. Rare instances of decreased 
corneal sensitivity, erythema, itching sensation, 
corneal punctate staining, keratitis, anisocoria 
and photophobia have been reported 


Systemic: Systemic reactions following topical 
administration of BETOPTIC Ophthalmic Solution 
have been reported rarely (e.g., insomnia and 
depressive neurosis) 


Alcon 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 


The Wilmer Institute 


The Johns Hopkins Medical Institutions 
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This course will review our current knowledge of the diagnosis, 
treatment, and prognosis of patients with diabetic retinopathy. 
Emphasis will be placed on recognizing the types of retinopathy 
that should be treated with photocoagulation to prevent or 
reduce the risk of visual loss. Photocoagulation treatment of 
diabetic macular edema and the results of the Early Treatment 
Diabetic Retinopathy Study will be reviewed. The current stan- 
dards for management of patients with preproliferative and pro- 
liferative retinopathy with photocoagulation and vitrectomy will 
be reviewed. The role of metabolic and medical control in the 
course of retinopathy will be discussed. Case presentations, 
panel discussions and question and answer sessions will amplify 
the formal presentations. 
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Four 1mm footplates inhibit 
synechia formation. 


Computer-aided 
design sets 

new standards 
of performance. 









Stress is more evenly distrib- 
uted along the entire haptic. 





Sophisticated computer modeling 
has produced the new Interflex™ ACL, 
a one-piece lens with significant structural 
improvements that increase both strength 
and flexibility. ; 

Finite element analysis has resulted 
in a lens with evenly distributed stresses. 
The Interflex lens has withstood flex 
testing comparable to rubbing the eye 40 
times a minute, 24 hours a day for 50 
years. It has undergone a 25° torque test 
for 100 million cycles. 

Dardenne testing was used to con- 
firm the stability of the lens. Footplates 
maintain contact and the optic remains 
well centered even with substantial com- 
pression forces applied at various angles. 

Production techniques for the new 
Interflex lens are as exacting as the 
design criteria. Computer-controlled lathe- 
cutting and milling plus a proprietary 
polishing process result in lenses of 
unsurpassed quality. 

Add highly efficient UVEX protec- 
tion and you have the most advanced 
one-piece ACL available today. Look into 
it. There’s much more to the Interflex 
lens than meets the eye. 

1. McKellar and Allen, Photochemistry of Polymers. 





Caution: Investigational Device Limited by 
United States Law to Investigational Use. 





Quality through technology. 
ob INTERMEDICS 
| INTRAOCULAR 


PO. Box 70670, Pasadena, CA 91107 
(800) 423-4866 or (818) 796-0281 Telex: 201294 





Intermedics Ophthalmics Japan K.K. Intermedics Ophthalmics GMBH Intermedics Ophthalmics Products 
Tokyo, Japan Hamburg, West Germany North York, Ontario Canada 
8t-3-239-2552 FAX: 81-3-239-2553 49-040-531-1075/76 Telex: 2165971 (416) 497-8440 Telex: 06986618 
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INDIRECTS 


KEELER GIVES YOU THE CHOICE. - 


Fison Spectacle Indirect All Pupil 


Since the delivery of the first Keeler’s innovative design We have combined new 
Fison Indirect in 1959, the gives you the convenience of technology and years of 
Fison has been a consistent a frame, the portability you experience to bring you a 
performer. The Fison with its want, and brilliant halogen remarkable new indirect 
powerful 22W light system illumination that delivers the ophthalmoscope, the All 
provides a clear bright retinal crisp retinal images you Pupil. A radical departure 
image. need. A 100-minute from traditional design, the 
powerpack clips onto your All Pupil performs anywhere, 
belt to give you the freedom any pupil, every time! The 
to perform an indirect exam lightest Keeler indirect ever, 
anywhere. the All Pupil is comfortable 
and convenient. A single 
action lever lets you view the 
retina clearly and easily 
through any pupil down to 
Imm diameter. 
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When children are A 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TESI 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 





Sterilization Tray 
Constructed of specially anodized 


Storage Tray aluminum, this impact-resistant Tear Duct Tubes 

This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 

tion tray. from the three Jones Tube Sets. obtained upon request. 
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aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 
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POLYSPORIN 


OPHTHALMIC OINTMENT Sterile 


polymyxin b-bacitracin) 





E] Broad spectrum 
antimicrobial coverage 


E Neomycin-free 
and preservative-free 


ES a ee 


~ . DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
P tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus cluding fungi. Appropriate measures should 


ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections ADMINISTRATION: Apply the ointment Burroughs Wellcome Co. 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin every 3 or 4 hours, depending on the sever- 3030 Cornwallis Road 

d B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in ity of the infection. HOW SUPPLIED: Tube Wellcome! Research Triangle Park, NC 27709 
those individuals who have shown hypersensitivity to any of its components. WARNINGS: of 1% oz. with ophthalmic tip. 


Copyright 1985 Burroughs Wellcome Co. All rights reserved. 
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influenzae species. Bacitracin is active agaist most gram-positive bacilli and cocci, includ- be taken if this occurs. DOSAGE AND r 





THE FUTURE OF AUTOPERIMETRY 


pa 


Bausch & Lomb®™ and Fieldmaster®—the most 
respected names in automated perimetry 
—give you more reasons than ever 
to put advanced projection 
perimetry to work in your 
practice today. 


@ New, Exclusive Features. 
m 30-Day Trial. 


m $5,000 Rebate or $7,500 
Credit for purchase of 
other B&L equipment 


E Video Demonstration. 





Introducing the Bausch & Lomb 
Fieldmaster’ 5000 Static/ 


Kinetic Projection Perimeter 


There are more B&L Fieldmaster 
Autoperimeters in use today than any 
other brand. And with all its many 
exclusive features, our new Fieldmaster 
5000 becomes the new standard for 
autoperimetry in the future. 


Only the Fieldmaster 5000, among 
automatic perimeters, is capable of true 
kinetic projection perimetry. Full 
computer control and sensible design 
make it an instrument that’s easy to 
use. Plus, it delivers accurate, repeat- 
able results with program options for 
both routine visual field screening and 
longer-term follow-up care. 


See it... 


Ask for our video demonstration that 
shows what the Fieldmaster 5000 will 
contribute to your practice. 


Try it... 


Put the remarkable B&L Fieldmaster 
5000 to work in your practice. Use it 
for 30 days for routine screening and 
detailed follow-up. Enjoy the fast, accu- 
rate results it delivers...its ease of use 
...and the versatility and flexibility that 
only the world’s most advanced auto- 
perimetry technology can give you. 


If after 30 days you’re not convinced 
that the Fieldmaster 5000 is the finest 
autoperimeter available, return it. Your 
obligation? A $1,375 earnest money/ 
restocking fee, plus shipping. If you pur- 
chase, your fee is credited to the price. 


Buy it... 


The B&L Fieldmaster 5000 is already an 
excellent value. But now we’re making 
it even better with a choice of cash 
rebate or equipment purchase credit. 


Check these exclusive features: 


mE Video Mosaic™ Attention 
Monitor with auto-interruption. 
Assures test validity even during 
protracted examinations. 


€ Quick peripheral and central 30° 
data collection. Permits early-stage 
disease diagnosis in minutes. 


E Patient retrieval package. 
Provides storage of up to 600 patient 
test results per diskette for proper 
follow-up and evaluation. 


@ Selective data retrieval. Access 
only the results you need via printer 
or video screen to save time. 


E Automatic left/right eye regis- 
tration. Another step-saver. 


Purchase the Fieldmaster 5000 and get 
a $5000 cash rebate, direct from B&L. 
Or for maximum value, choose credit 
for $7500 towards the purchase of any 
other B&L ophthalmic instruments or 
surgical products within 12 months of 
your Fieldmaster purchase date. 


See it...try it... buy it...the most 
advanced projection perimeter available 
today...only from Bausch & Lomb. 


For more information or to schedule 


your video demo or trial, mail the 
coupon or call our Toll-free Hotline 


*Rebate or Purchase Credit cannot be combined with 
other rebates, or promotional offers. 





E Compact—about | % times smaller 
than conventional autoperimeters. 
Saves valuable office space. 


m 31⁄2” shutter-protected diskettes. 
For damage-resistance and safe 
portability. 

€ Quiet operation. Patients cannot 
be cued. 


The Fieldmaster 5000 has all that and 
more, including: 

@ Simple light-pen, menu-driven desig 
E 16 standard patterns 

m Delta programming 


€ 16 million points of variable intensit 
size and position. 





today and ask for the Fieldmaster 5000 
operator. 


1-800-828-9030. 
(In N.Y.S., 1-800-462-1720.) 
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Rochester, N.Y. 14692 


© 1986 Bausch & Lomb Incorporated 





























r 
O More information on the new Bausch & Lomb® Fieldmaster® 5000. AJO 7/86 

| (J Demonstration videotape in (LJ VHS [ Beta format 

| (J A sales representative to discuss a 30-day trial. 

| Name = poen 

l Address 

| City State Peat 

l Phone — PEN Best time to call am pm. 

| Mail to: Bausch & Lomb Ophthalmic Instruments Division, 1400 North, Goodman Street, Rochester, New York 14692 
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The feeling 
of Liquifilm’ 
Separates Á 


Bleph-10 


(sulfacetamide sodium) 10% 
Liquifilm® 
(polyvinyl alcohol) 1.4% 
sterile ophthalmic solut 











from ordinary 
sulfas. 


AlIERCAN” 


INDICATIONS AND USAGE Bleph-10 (sulfacetamide sodium) 10% is indicated for the treatment of co 
treatment in systemic sulfonamide therapy of trachoma. CONTRAINDICATIONS Bleph-10 is contraindicated in 
WARNINGS A significant percentage of staphylococcal isolates are completely resistant to sulfa drugs. PRECAUTIC 

including fungi, may proliferate with the use of this preparation. Sulfonamides are inactivated by the pinata f 
irrespective of the route of administration, and cross sensitivity between different sulfonamides may occur. If signs of sensitivity or ot i 
Exact incidence figures are not available since no denominator of treated patients is available. Reactions occurring most often from aces 

occurred after the use of antimicrobials. = 
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Logistic Analysis of Risk Factors in Acute Retinopathy of 


Prematurity 


Mark E. Hammer, M.D., Perry Wesley Mullen, M.D., James G. Ferguson, M.D., 
Sharada Pai, M.D., Carolyn Cosby, R.N., and Kirby L. Jackson, Ph.D. 


In a prospective study of 328 high-risk neo- 
nates, we used computer-assisted logistic re- 
gression of 47 potential risk factors to study 
acute retinopathy of prematurity. Only four 
factors were significant in the logistic regres- 
sion equation: ventilator hours, xanthine 
administration, birthweight, and maternal 
bleeding. Xanthine administration was identi- 
fied as a new independent and significant 
(P<.0001) predictor of acute retinopathy of 
prematurity. 


ALTHOUGH RETINOPATHY Of prematurity has 
been shown to be related to oxygen therapy 
and to neonatal immaturity, new medications 
and treatments in modern intensive care units 
have also been implicated.” Oxygen exposure 
has been complicated by different delivery 
modes (for example, cannula, hood, ventilator, 
continuous positive airway pressure, intermit- 
tent positive pressure breathing). A weighted 
oxygen score? calculated from fraction of in- 
spired oxygen and duration of oxygen adminis- 
tration seems to be a logical and valuable way 
of predicting retinopathy of prematurity but 
requires tedious record keeping and is not 
generally possible in a clinical setting. The 
partial pressure of arterial blood oxygen, how- 
ever, is not significantly correlated with reti- 


Accepted for publication April 23, 1986. 

From the Departments of Ophthalmology (Drs. Ham- 
mer, Mullen, and Ferguson) and Pediatrics, School of 
Medicine (Dr. Pai and Ms. Cosby), and the Department 
of Epidemiology and Biostatistics, School of Public 
Health (Dr. Jackson), University of South Carolina, 
Columbia, South Carolina. 

Reprint requests to Mark E. Hammer, M.D., Four 
Richland Medical Park, Suite 100, Columbia, SC 29203. 


nopathy of prematurity.* Complicating the 
search for risk factors in retinopathy of prema- 
turity is covariation among many of the clinical 
variables (for example, birthweight, gestational 
age, and hyaline membrane disease). An exam- 
ple is potential covariation of indices of oxy- 
gen, which is used to treat the pulmonary 
problems of immaturity, with respiratory dis- 
tress syndrome, apnea, chronic lung, and 
pneumothorax. Special problems can occur 
when the covariation is so high that causal 
inferences are difficult or impossible. 

We isolated and ordered those risk factors 
that have unique information in predicting 
acute retinopathy of prematurity. We used 
computer-assisted logistic regression of varia- 
bles available to the clinician to determine 
which factors are predictive for acute retinopa- 
thy of prematurity. Only four variables— 
ventilator hours, xanthine administration, 
birthweight, and maternal bleeding—are sig- 
nificant in the model. To our knowledge, xan- 
thine administration has not been previously 
reported to be associated with acute retinopa- 
thy of prematurity. The central vasconstriction 
from xanthine administration may contribute 
to the development of acute retinopathy of 
prematurity. 


Subjects and Methods 


Between March 1981 and May 1982, 328 neo- 
nates were examined at Richland Memorial 
Hospital Nursery. This is a tertiary care nurs- 
ery with a referral population of approximately 
1 million. All surviving infants with birth- 
weights of less than 2,500 g, gestational ages of 
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less than 37 weeks, or oxygen therapy for more 
than eight hours were included in this study. 
Thus, some infants with birthweights above 
2,500 g were included. We chose liberal inclu- 
sion criteria to assure that few cases of acute 
retinopathy of prematurity would be over- 
looked. 

The babies were examined near the end of 
their nursery stay when respiratory assistance 
had been stopped. Before the examination, we 
instilled one drop of 0.5% tropicamide and 
2.5% phenylephrine hydrochloride in each eye 
three times at 15-minute intervals. The neo- 
nates were examined by indirect ophthalmos- 
copy by one of two examiners. Scleral depres- 
sion was used routinely. The ocular findings 
were immediately recorded by the examining 
physician. Presence of the following physical 
findings were noted: posterior polar vessel con- 
striction, dilatation and tortuosity of vessels 
peripherally, equatorial turning, vascular loops 
and arcades, intraretinal neovascularization, 
posterior vascular dilatation and tortuosity, de- 
marcation line, rubeosis, extraretinal neovas- 
cularization, hemorrhages or exudates posteri- 
or to demarcation line in all four quadrants, 
360-degree demarcation line, partial retinal 
detachment, vitreous hemorrhage, pupillary 
synechiae, total retinal detachment, and fibro- 
vascular overgrowth into vitreous. Neonates 
with any findings of retinopathy of prematurity 
were examined at two-week intervals until dis- 
charge. Babies who underwent several exami- 
nations were graded by the most severe ocular 
findings with the exception of those with avas- 
cular peripheries. This finding was coded as 
normal if regression to normal was noted on 
follow-up visits. We used the classification sys- 
tem of the Committee for the Classification of 
Retinopathy of Prematurity.° 

The remainder of the data was transcribed 
from the patient’s chart by a nurse. The follow- 
ing data were recorded for each examination: 
date of birth, date of examination, birthweight, 
gestational age (determined by the Dubowitz 
classification), intermittent positive pressure 
breathing resuscitation, total hours of continu- 
ous positive airway pressure, highest fraction 
of inspired oxygen, highest partial pressure of 
arterial oxygen, Apgar score at one minute, 
Apgar score at five minutes, multiple gesta- 
tions, apneic episodes, blood transfusions, pat- 
ent ductus arteriosus, ligation of patent ductus 
arteriosus, exchange transfusions, parity, race, 
sex, medical diagnosis, and all medications. 
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Partial pressure of arterial oxygen was available 
for only 223 of the 328 babies since all did not 
have blood gases drawn. All babies who re- 
ceived no supplemental oxygen were coded as 
21% fraction of inspired oxygen. 

We considered acute retinopathy of prema- 
turity to be present if Stage 1 (demarcation line) 
or more severe disease was present. In predict- 
ing a dichotomous outcome such as acute reti- 
nopathy of prematurity, logistic analysis has 
been shown to be more appropriate than con- 
ventional linear regression. A logistic (sigmoi- 
dal) curve is used to give predicted probabili- 
ties of an event’s occurrence. The logistic curve 
fits a step function, which is characteristic of 
dichotomous outcomes, much better than a 
linear model. Computer-assisted stepwise lo- 
gistic regression selects independent or predic- 
tor variables in a stepwise manner and calcu- 
lates coefficients for a logistic regression. It is 
well suited for both continuous and dichoto- 
mous independent variables. According to the 
logistic model, the probability of a disease de- 
pends on a set of variables xı, x... . Xp in the 
following formula: 


p(x) = p (d = I/x) = 1/1 + exp[—(Bo + Bix . . . 
Bx) 


where p(x) is the probability of acute retinopa- 
thy of prematurity, d is either the presence (d = 
1) or absence (d = 0) of acute retinopathy of 
prematurity, and x denotes a set of risk factors: 
X = (Xı, X2 . . . Xp). The term exp(B;) is interpret- 
ed as the odds ratio (approximate relative risk) 
for a unit change in x, or in the case of a 
dichotomous x, a change from one category to 
another. Dichotomous variables were coded as 
+I Or =i, 

The statistical analysis was performed with 
computerized statistical packages. Means of 
continuous variables such as birthweight and 
gestational age were considered significant if 
the P value of the t-test was <.05. The dichoto- 
mous variables such as pneumothorax or cesar- 
ean section were considered significant if the P 
value of a two-tailed Fisher’s exact test was 
<.05. We also calculated the odds ratio for each 
dichotomous variable and acute retinopathy of 
prematurity. This is the cross product of the 
2 x 2 table and gives a numeric representation 
of the association between acute retinopathy of 
prematurity and a risk factor. Variables occur- 
ring rarely (two infants received priscoline, one 
received indomethacin) were not considered in 
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the statistical analysis. With the exception of 
partial pressure of arterial oxygen, all variables 
considered significant (both continuous or di- 
chotomous) were entered into a stepwise logis- 
tic regression with acute retinopathy of prema- 
turity as the dependent variable. Partial 
pressure of arterial oxygen could not be consid- 
ered in the logistic regression because this 
variable was only available for a few of the 
babies. 


Results 


Forty of the 328 infants examined (12.2%) had 
acute retinopathy of prematurity. Table 1 
shows the mean values for all the continuous 
variables along with P values by t-test. Tables 2 
and 3 summarize all dichotomous variables, as 
ordered by their P values from a two-tailed 
Fisher’s exact test, along with odds ratios. 
Hours on oxygen ranged from 0 to 2,519. Venti- 
lator time ranged from 0 to 998 hours. Birth- 
weights ranged from 630 to 4,150 g. Maternal 
age ranged from 13 to 40 years. Age at the time 
of examination ranged from 2 to 113 days. 
Eighty-four infants received xanthine (amino- 
phylline or theophylline) administration. 

In the logistic regression, ventilator time was 
most highly correlated with acute retinopathy 
of prematurity. When ventilator time was en- 
tered into the model and its effect controlled 
for, many of the originally highly significant 
covariables (for example, continuous positive 
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airway pressure, hours on oxygen, and patent 
ductus arteriosus) lost their association with 
acute retinopathy of prematurity. After we con- 
trolled for the effect of ventilator time and its 
covariables, xanthine administration was the 
variable most highly correlated with acute reti- 
nopathy of prematurity. After we controlled for 
the effect of xanthine administration, birth- 
weight and maternal bleeding were selected 
and controlled for in a similar manner. No 
other variables showed a significant indepen- 
dent association with acute retinopathy by this 
method. Table 4 lists the coefficients for each of 
the four variables entered into the model. 
Thus, for any particular infant the probability 
of acute retinopathy of prematurity can be 
predicted by the following formula: 


P = 1 £ 1 $ el-(L81 + 0.0103 ventilator hours + 0.704 xanthine 
administration — 0.0033 birthweight + 0.695 maternal bleeding)] 


The P value of maternal bleeding showed only 
marginal significance, but this variable was 
included for completeness. 

The application of this formula to the infants 
in our study gave an estimated probability of 
acute retinopathy of prematurity for each in- 
fant. Applying the model to these infants and 
using a cut point of 0.092 for P, we found that 
94.3% (33 of 35) of the infants with acute reti- 
nopathy of prematurity could be correctly clas- 
sified while 14.2% (37 of 260) of the normal 
infants were misclassified. However, this was 
an overestimate of the good behavior of the 


TABLE 1 
VALUES OF CONTINUOUS VARIABLES* 





CONTINUOUS VARIABLES 


Oxygen (hrs) 33.7 
Ventilator time (hrs) 23.7 
Continuous positive airway pressure (hrs) 4.9 
Highest fraction of inspired oxygen (%) 58.9 
Highest arterial oxygen partial pressure (mm Hg) 122.2 
Gestational age (wks) 32.8 


Birthweight (g) 1,723.0 


NORMAL INFANTS 


t it FE RF & HF h 


Maternal age (yrs) 23.28 

Apgar score at one minute 5.75 + 
Apgar score at five minutes 7.29 + 
Parity 2.33 + 


INFANTS WITH RETINOPATHY 


OF PREMATURITY P VALUE 

80.1 420.4 + 530.1 .000 
56.1 237.8 + 216.3 .000 
14.6 75.0. = bh .000 
35.5 58.6 + 33.3 949 
58.7 91.9 + 64.9 .006 
2.87 28.6 + 2.57 .000 
568.2 1,021.0 + 291.2 .000 
5.82 26.30 + 5.82 .003 
2.39 4.34 + 2.01 .001 
1.78 5.5/7 + 2.33 .000 
1.48 2.80 + 1.68 074 





*Mean + S.D. by t-test. 


h 
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TABLE 2 
DICHOTOMOUS VARIABLES STRONGLY ASSOCIATED WITH ACUTE RETINOPATHY OF PREMATURIT Y* 





NO. OF NO. WITH 
DICHOTOMOUS VARIABLES INFANTS RETINOPATHY P VALUE ODDS RATIO 
Xanthine administration 84 33 .000 25.6 
Apnea of prematurity 125 25 .000 12.6 
Transfusions 133 36 .000 23.6 
Ligation of patent ductus arteriosus 24 16 .000 24.3 
Chronic lung 9 8 .000 74.0 
Patent ductus arteriosus 45 21 .000 20.3 
Anemia 137 37 .000 32.0 
Pneumothorax 24 11 .000 8.3 
Furosemide administration 29 16 .000 14.7 
Digoxin administration 5 4 .002 32.8 
Respiratory distress syndrome 197 32 .004 3.4 
Maternal bleeding 30 9 .008 3.8 
Intermittent positive-pressure breathing 126 23 .010 2.6 
Intraventricular hemorrhage 5 3 .026 11.9 
Perinatal asphyxia 84 19 .038 2.3 
Exchange transfusuions 6 3 .046 8.1 
Sepsis’ 31 0 .032 0.0 
“By two-tailed Fisher's exact test. 
‘Negative correlation. 
TABLE 3 


DICHOTOMOUS VARIABLES WEAKLY OR NOT AT ALL ASSOCIATED WITH ACUTE 
RETINOPATHY OF PREMATURITY* 


NO. OF NO. WITH 
DICHOTOMOUS VARIABLES INFANTS RETINOPATHY P VALUE ODDS RATIO 
Twins or triplets 38 8 = 2.2 
Cesarean section 80 9 >55 0.9 
Female sex 153 22 >55 t5 
Multigravidas 38 47 >5 2.0 
White 104 12 >.5 1.0 
Jaundice 21 0 >.5 0.0 
Small for gestational age 30 2 >5 0.5 
Hypoglycemia 39 4 >5§ 0.8 
Intrauterine growth retardation 9 0 a 0.0 
Meconium aspirate 14 0 >5 0.0 
Necrotizing enterocolitis 10 1 >5 0.8 
Seizures 8 1 >.5 1.0 
Ampicillin administration 224 27 >5 1.0 
Phenobarbitol administration 19 3 >.5 1.4 
Dopamine administration 7 1 >5 1.2 
Gentamicin administration 227 29 >.5 1.3 
Maternal hypertension 6 0 > 5 0.0 
Premature membrane repture 14 0 > 5 0.0 
Preeclampsia 41 3 >5 0.5 


*By two-tailed Fisher's exact test. 
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TABLE 4 
STEPWISE LOGISTIC ANALYSIS 





STEP FACTOR ENTERED COEFFICIENT P VALUE 
1 Ventilator hours 0.0103 000 
2 Xanthine administration 0.7040 .000 
3 Birthweight -9.0033 000 
4 Maternal bleeding 0.6950 043 





model, since the model coefficients were esti- 
mated from the same infants for whom the 
performance was determined. 


Discussion 


Ventilator time was readily available because 
this was recorded by respiratory therapy per- 
sonnel for all patients. Ventilator time showed 
covariability with oxygen therapy because most 
of the time on the ventilator was at oxygen 
concentrations greater than that of room air. 
Since oxygen has been implicated in acute reti- 
nopathy of prematurity, it was not surprising 
that ventilator time weighed heavily in the 
model. Our study did not address the question 
of mode of oxygen delivery but ventilator time 
does seem to be a better predictor than oxygen 
hours. Higher concentrations of oxygen are 
more often used with a ventilator than with a 
mask, cannula, or hood. Moreover, the ventila- 
tor may potentiate the effects of a given oxygen 
concentration as it is forced into the lungs 
under higher pressures.’ 

Birthweight also weighed heavily in our 
model. We know that low-birthweight infants 
have more of all the problems of prematurity 
and are also exposed to greater concentrations 
of oxygen. Since birthweight is a very strong 
predictor when other variables are controlled, 
immaturity of the peripheral retina may be the 
etiologic correlate of low birthweight. 

Aminophylline and theophylline are xan- 
thines used primarily to treat apnea of prema- 
turity and chronic lung disease of prematurity. 
Caffeine is also a xanthine but is rarely used. 
Caffeine has been studied and not found to be 
related to acute retinopathy of prematurity." 
Aminophylline, however, reduces cerebral 
blood flow.’ Howell, Clozel, and Aranda” pos- 
tulated that the decreased blood flow may be 
accompanied by a decreased retinal blood flow, 
thus potentiating the vasoconstrictive effects of 


N 





oxygen. Because xanthine administration stim- 
ulates the respiratory center and relaxes alveo- 
lar smooth muscle,” xanthine administration 
may potentiate the effect of oxygen in this 
fashion. It is also possible that xanthine admin- 
istration is simply a confounding variable rep- 
resenting the cumulative correlation of apnea 
of prematurity and chronic lung disease. Both 
lung diseases are treated with xanthine admin- 
istration and both were highly correlated in this 
study with acute retinopathy of prematurity 
(Table 2). To our knowledge, xanthine adminis- 
tration has not been previously noted to be a 
predictor of acute retinopathy of prematurity. 
Although our study could not demonstrate a 
cause-and-effect relationship, the possibility 
that xanthine administration contributes to the 
development of acute retinopathy warrants 
further investigation. 

Maternal bleeding (bleeding caused by pla- 
centa previa or abruptio placentae at the time 
of delivery or within 24 hours before delivery) 
had a marginal level of significance that may 
have been the result of chance. It was an 
interesting finding because maternal bleeding 
has not previously been reported to be associat- 
ed with retinopathy of prematurity and be- 
cause it is a risk factor originating from the 
mother-placenta complex rather than directly 
from the infant. These infants are likely to be so 
severely anemic at birth that they require im- 
mediate transfusions. Exchange transfusion 
and blood transfusion were both strongly asso- 
ciated with acute retinopathy of prematurity 
(Table 3). Perhaps maternal bleeding represents 
the most severe effect of early blood transfu- 
sion. The adult hemoglobin given these infants 
by transfusion carries oxygen more efficiently 
than fetal hemoglobin. This may increase the 
level of tissue oxygenation more than would be 
expected at the usual oxygen and ventilator 
settings. 

This analysis, although applied in a difficult 
situation, indicated a combination of variables 
that best predict acute retinopathy of prema- 
turity. There are hazards in interpreting such 
an analysis too strongly, since the stepwise 
procedure may have overestimated the signifi- 
cance of the predictive factors. However, for all 
factors except maternal bleeding the signifi- 
cance was so high that chance alone was un- 
likely to explain the association. Another unre- 
solvable issue is that this was an observational 
rather than an experimental study. The ob- 
served significance of xanthine administration 
may have resulted from its biased prescription 
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in higher-risk infants rather than to a causal 
effect. 

= Our formula demonstrated that relatively 
few variables are independently associated 
with acute retinopathy of prematurity. Calcula- 
tion of a predictive algorithm using the four 
variables is relatively simple with programma- 
ble calculators and microcomputers and could 
lead to more rigorous monitoring of certain 
infants and less overall selection of children for 


¿> examination for retinopathy of prematurity. 
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Relaxing Retinotomies and Retinectomies 


Robert Machemer, M.D., Brooks W. McCuen II, M.D., and Eugene de Juan, Jr., M.D. 


Relaxing retinotomies and retinectomies are 
helpful surgical techniques in the treatment of 
severe cases of retinal detachment with incar- 
cerated retinas, retinal shrinkage caused by 
proliferative vitreoretinopathy, proliferative 
vasculopathies, or injury after failure of mem- 
brane removal and scleral buckling to reattach 
the retina. They should be considered as a last 
resort. The retina is reattached with an intraoc- 
ular tamponade and then treated with transvi- 
treal laser or cryotherapy. Temporary retinal 
tacking at the posterior retinal edge before 
intraocular tamponade is helpful. The retina 
was attached in 18 of 45 eyes with at least six 
months of follow-up. Visual acuity was count- 
ing fingers or better in 11 eyes and 5/200 or 
better in three. 


WHEN A DETACHED retina is too short to be 
reattached to the wall of the eye, major thera- 
peutic difficulties arise. Attempts have been 
made to indent the wall of the eye or to fore- 
shorten the sclera to achieve this goal. There 
are, however, conditions in which these tech- 
niques are not sufficient, such as retinal incar- 
ceration caused by traumatic or iatrogenic 
wounds, retinal contraction caused by prolifer- 
ative vitreoretinopathy, or proliferative vascu- 
lar diseases. In these cases, relaxing retinoto- 
mies and sometimes even partial retinectomies 
are the only means to release traction on the 
retina.'“ 


Material and Methods 


Indications—A relaxing retinotomy or reti- 
nectomy should be considered whenever the 
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retina is too short to be reattached to the wall of 
the eye by other means, such as after incarcera- 
tion of the retina into a traumatic or iatrogenic 
wound. Although the detached retina itself 
may not be altered, it must be cut from the 
wound edges to allow reattachment. Another 
indication is shrinkage of the retina from pre- 
retinal, intraretinal, or retroretinal prolifera- 
tion that cannot be handled with buckling or 
removed, as in proliferative vitreoretinopathy, 
after injuries, and in vasoproliferative diseas- 
es. A good way to determine whether a retinot- 
omy should be performed is failure of the retina 
to reattach with intraocular gas or oil tampon- 
ade after buckling and after drainage of subreti- 
nal fluid. Similarly, a retinotomy is indicated in 
vasoproliferative diseases in which areas of the 
retina are contracted and there are posterior 
holes. 

Techniques—The retina is a vascularized tis- 
sue and does hemorrhage when cut. Surpris- 
ingly, the retina does not bleed heavily if larger 
vessels are not severed. Nevertheless, it is 
necessary to coagulate the retina and its vessels 
with diathermy before cutting it because late 
trickle hemorrhages often occur along a retinot- 
omy site. Larger vessels should receive two to 
three fairly heavy overlapping applications 
along the course of the vessel to close the 
vessel. Light diathermy of the superficial layers 
of the retina is sufficient to close off most small 
vessels (Fig. 1). Diathermy is not only useful to 
coagulate vessels but it can also be used to cut 
the retina itself, with higher levels of energy 
producing full-thickness necrosis of the retina. 
In effect, one burns hole after hole into the 
retina, thus facilitating subsequent retinal cut- 
ting. This technique is helpful in both detached 
and attached retinas. Unimanual, unipolar, or 
bipolar diathermy devices produce coagulation 
in front of the coagulation probe. Bimanual 
bipolar diathermy probes necessitate coagula- 
tion between two instrument tips and can be 
used with one probe in front of the retina and 
the other underneath the retina. 

The diathermy coagulation is followed by the 
cutting of the retina (Fig. 1). The vitreous cutter 
has the advantage of removing tissue quickly 
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Fig. 1 (Machemer, McCuen, and de Juan). Relaxing 
retinotomies in case of tractional retinal detachment. 
White dots show areas of diathermy. Note that coag- 
ulation of the larger vessels reaches more posterior- 
ly. 1, circumferential retinotomy in area of traction 
detachment posterior to buckle; 2, radial extension of 
retinotomy into retina (attached or detached) ante- 
rior to buckle; 3, extension of retinotomy through 
detached into attached retina on buckle; 4, extension 
of retinotomy into attached retina posterior to buck- 
le; 5, small radial retinotomy at end of circumferen- 
tial one to release remaining traction on posterior 
retinal flap. 


and easily but precise control is lacking and one 
may inadvertently cut into uncoagulated retina 
and its vessels. Scissors are more precise but 
their tips may damage the underlying choroid. 
If light diathermy coagulation is used, the cut 
should be made just peripheral to the treated 
area, to provide a barrier of protection against 
bleeding. With heavy coagulation the cuts are 
made within the lesion, severing remaining 
tissue and coagulated vessels. 

Despite careful diathermy coagulation of the 
edge of the retinotomy, hemorrhages from this 
site can still occur postoperatively. These hem- 
orrhages are usually not large but unfortunate- 
ly can stimulate reparative proliferation from 
the edge of the retinotomy. We suspect that this 
occurs more frequently in silicone-filled eyes in 
which a hemorrhage cannot disperse. There- 
fore, it is advisable to avoid hemorrhages 
whenever possible and to make every effort to 
remove blood from the eye during the opera- 
tion. 





Whenever the retina is cut, a rather large gap 
with bare pigment epithelium develops be- 
tween the edges of the retina. The gap does not 
necessarily result from contraction of preretinal 
tissue. There is an inherent elasticity’ that caus- 
es shrinkage of the retina. 

When retina is heavily folded, such as at an 
incarceration site, one should try diathermy, 
first cutting the most superficial layers and 
then slowly proceeding in a step-by-step fash- 
ion rather than attempting to cut through the 
thick bundled retina. Trying to open the retina 
fold by fold can make the cut closer to the 
incarceration, thus preserving more functional 
retina and avoiding inadvertent hemorrhages 
(Figs. 2 and 3). This is facilitated by using 
suction through a small blunt needle to elevate 
the retinal folds.° 

Attached retina needs special attention dur- 
ing the cutting maneuver. The underlying cho- 
roid is easily damaged and hemorrhages result. 
Great care is needed when the first cut is made. 
The blade of the scissors should be pushed 
between the retina and the pigment epitheli- 
um. Rather than attempting to find the right 
layer immediately, one should alternately 
lower the tip of the blade into the necrotic 
retinal tissue and lift it up. Once the outer 
layers of the retina have been caught, the retina 
is pulled loose before it is cut. 

The beginner is apt to make the relaxing 
retinotomies too small. The cut is sufficient 
only when all remaining traction on the retina 
is released. This is especially true for circum- 
ferential cuts. In the initial phases of the opera- 
tion it is often not possible to judge the needed 
extent of the retinotomy. Once the retina is 
reattached with an air or silicone tamponade, 
adjustments are made. As long as any traction 
remains, the retinotomy should be extended. 

We have found that the end of a circumferen- 
tial retinotomy is frequently the starting point 
of renewed retinal detachment. This is espe- 
cially true when contraction of the retina ante- 
rior to a circumferential buckle increases a pe- 
ripheral detachment posteriorly (Figs. 1 and 3). 
Therefore, we extend a retinotomy, which is 
usually located posteriorly to a buckle, anteri- 
orly across the buckle and cut all detached 
retina anterior to the buckle, as long as it is 
connected with posterior retina. In large cir- 
cumferential retinotomies (more than 270 de- 
grees), it is probably advisable to extend the 
retinotomy through the whole circumference. 
An alternative in smaller circumferential reti- 
notomies is to extend the cut well into attached 
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retina on the same circumferential level. A 
small radial and posteriorly directed compo- 
nent at the end of the retinotomy may help to 
eliminate remaining traction within the edge of 
the retinal flap (Figs. 1 and 3). 

Most retinotomies are circumferentially ori- 
ented to eliminate anteroposterior traction, es- 
pecially at the vitreous base in proliferative 
vitreoretinopathy (Figs. 1 and 3). Usually the 
retinotomy is made as peripheral as possible to 





Fig. 2 (Machemer, McCuen, and de Juan). Incarcer- 
ated retina (top left) should be lysed by patchy 
retinectomy. After diathermy the retina is cut (bot- 
tom left). The resulting retinal hole is usually large 
(bottom right). 


preserve function and to reduce the danger of 
bleeding. However, circumferential retinoto- 
mies should be located posterior to the vitreous 
base to prevent further development of circum- 
ferential traction. The most posterior retinoto- 
my stays outside the posterior pole, away from 
the temporal arcades, whereas nasally it may 
come close to the optic nerve head (Fig. 3). The 
macular area has to be avoided. Nerve fiber 
damage can lead to major visual field loss. 
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Fig. 3 (Machemer, McCuen, and de Juan). Sche- 
matic drawing of retina with shaded area in which 
retinotomies/retinectomies can be performed. The 
posterior pole should be avoided. 1, circumferential 
retinotomy; 2, combined circumferential and radial 
retinotomy (2a and 2b are aimed at eliminating re- 
maining contraction of the posterior part of the 
retina, whereas 2c eliminates peripheral traction); 3, 
peripheral retinectomy after retinotomy; 4, patchy 
retinectomy. 


Additional radially oriented retinotomies may 
be needed when a retinal funnel cannot be 
opened sufficiently because of remaining cir- 
cumferential contraction. 

What is done with the peripheral remnants of 
the retina? The peripheral retina has become 
nonfunctional and is full of proliferative tissue. 
Therefore, a retinectomy should be performed 
and the tissue, including the vitreous base up 
to and partially including the pars plana, 
should be removed as completely as possible 
(Fig. 3). This reduces areas of heavy reprolifer- 
ation, resulting in the final adhesion of the 
anterior edge of the peripheral vitreous and 
retina to the posterior surface of the iris and 
ciliary body in proliferative vitreoretinopathy. 

Retinectomy may also be used to excise is- 
lands of heavily contracted retina. The situa- 
tion may occur in injuries where retina is incar- 
cerated in a posterior wound or in diabetes and 
proliferative vitreoretinopathy where removal 
of preretinal tissue from the contracted retina is 
not possible. The area in question is surround- 
ed by diathermy and excised by the same tech- 


niques used for circumferential retinotomies 
(Figs. 2 and 3). 

The inability to unfold a retina may be caused 
not only by preretinal tissue but also by subret- 
inal membranes and strands. Retinotomies 
offer a unique opportunity to get access to the 
undersurface of the retina. Under direct visual- 
ization, subretinal tissue can be grasped with a 
hook or forceps and pulled carefully away. 
Sometimes strands adhere to the retina and 
must be cut free. These maneuvers are only 
possible when the retinotomy is of adequate 
size. We would like to stress that removal of 
adherent subretinal tissue can result in severe 
damage to the outer retina. Therefore, only 
bands that prevent reattachment of the retina 
should be removed. 

After a retinotomy and retinectomy, the reti- 
na is mobilized but it presents a complicated 
retinal detachment. Buckling procedures are no 
longer adequate to attach the retina and, there- 
fore, intraocular maneuvers to attach the retina 
have to be considered. We usually select intra- 
ocular gas tamponade, silicone tamponade, 
and mechanical retinal fixation (tacking). 

A tamponade with a slowly absorbing gas is 
sufficient for cases in which no major preretinal 
proliferation is anticipated and the retina is 
fully mobile. This may be the case after retinal 
incarceration following injuries or cataract sur- 
gery with little proliferation. Unfortunately, 
silicone oil injection must often be used to 
provide a more persistent tamponade. Mechan- 
ical force to keep the remaining stiff retina 
unfolded is needed. Retinal tacks have made it 
easier to unfold the retina and provided an 
alternative to prone-position fluid-gas ex- 
change.’ Additional use of oil helps keep the 
retina attached to the wall of the eye.” 

Whichever methods are used, it is necessary 
to irritate the pigment epithelium along the 
retinal edge of the retinectomy to create a 
permanent barrier between vitreous space and 
subretinal space. We prefer a transvitreal ap- 
proach over a transscleral one, since it is easier 
to create a more localized irritation, especially 
in the posterior parts of the eye. One possibility 
is photocoagulation. Meticulous drainage of 
subretinal fluid is required to make the retina 
attach completely. Cryoapplications in a dou- 
ble row along the edge of the retina are more 
efficient and they can be placed despite some 
remaining subretinal fluid. Heavy pressure on 
the retina by the unfrozen probe should be 
avoided because this leads to mechanical dam- 
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age to the retina and hemorrhage. As it serves 
no purpose, one should avoid treating bare 
pigment epithelium. It is also possible that 
viable cells detach from the pigment epithelial 
layer and may cause further preretinal prolifer- 
ation.” Postoperatively, slit-lamp photocoagu- 
lation may be added once the retina is fully 
attached. 


Case Report 


A 35-year-old woman who had had diabetes 
for 30 years lost her right eye to neovascular 
glaucoma after cataract extraction. In 1975 
“thermocoagulation”™ was performed in her left 
eye to treat a vitreous hemorrhage. Two years 
later she had an encircling buckling procedure 
for retinal detachment. Her visual acuity had 
been no better than hand movements since 
1980. In 1985 a total traction retinal detachment 
was diagnosed. 

In June 1985, visual acuity in the left eye was 
hand movements at 3 feet. The intraocular 
pressure was 12 mm Hg. The anterior segment 
was normal except for a posterior subcapsular 
cataract (2+). The fundus had a high circumfer- 
ential buckle with a retina totally detached 
posterior to it and covered with atrophic preret- 
inal tissue. 

Surgery was performed on June 5, 1985. 
After a lensectomy, the clear anterior vitreous 
was removed. It was possible to dissect all 
preretinal membranes from the underlying 
atrophic and shrunken retina. A large atrophic 
hole was found behind a retinal fold and anoth- 
er hole was created in an area of retinoschisis— 
both in the mid-periphery of the fundus. Since 
the retina was too short to be reattached and 
subretinal strands were seen, a relaxing reti- 
notomy was performed for 295 degrees (from 
the 2 o’clock to 12:15 o’clock meridians) just 
posterior to the buckle. A radial incision was 
made on the nasal side. Five retinal tacks were 
used to fixate the stiff retina to the choroid. 
After an inferior peripheral iridectomy was 
created, the eye was filled with silicone oil and 
the edge of the posterior retina was treated 
with transvitreal cryoapplications. 

Six months later (Jan. 6, 1986), visual acuity 
in this eye had improved to 5/200 and the 
intraocular pressure was 18 mm Hg. The ante- 
rior segment was quiet. There was no rubeosis 
and the oil was found to be behind the level of 


N 





Fig. 4 (Machemer, McCuen, and de Juan). Postop- 
erative composite photograph of left eye of patient 
after 295-degree relaxing retinotomy, mechanical ret- 
inal fixation with tacks, and intraocular silicone oil 
tamponade. Note the atrophic, slightly distorted 
retina with subretinal strands under the macular 
area. Note also the white proliferations extending 
into the fundus periphery inferiorly and nasally, 
covering bare choroid. 


the iris. The retina was attached but looked 
atrophic with some vessels barely visible. Sev- 
eral subretinal strands were seen in the macular 
area. The five tacks were visible near the retinal 
margin; some of them were partially hidden by 
scar tissue. There was white scar tissue inferi- 
orly and nasally, extending toward the buckle 
and covering bare choroid (Fig. 4). 


Results 


We have performed relaxing retinotomies 
and retinectomies in 52 eyes judged to be other- 
wise inoperable. In all cases, the retina could 
be reattached by the end of the operation. After 
six months, seven eyes had been lost to follow- 
up. The retina was attached posteriorly to the 
scleral buckle in 18 of the remaining 45 eyes 
and detached in 19 eyes. In eight eyes the 
fundus was not visible because of media opaci- 
ties. Five of the 45 eyes underwent a second 
relaxing retinotomy procedure with attachment 
achieved in three of these. Visual acuity was 
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counting fingers or better in 11 eyes and 5/200 
or better in three eyes. Postoperative vision 
was better than preoperative vision in nine 
eyes. 

Complications related to the procedure were 
persistent traction because the retinotomy was 
too small. This led to recurrent detachment. 
Late reproliferation occurred along the retinot- 
omy site in nearly all cases; in some this led to 
renewal of detachment from this source, espe- 
cially in cases where hemorrhage had occurred 


at the retinotomy site. 


When large pieces of the retina had been 
= removed, the eyes tended to be hypotonous 


after removal of the intraocular tamponade (sil- 
icone oil) despite attached retina. Increased 
-.. absorption of the intraocular fluid through 
>= areas with bare pigment epithelium or dam- 
© = aged ciliary epithelium caused by scar tissue 


formation over this area may account for this. 


=. In these cases a silicone oil tamponade may 


avoid phthisis bulbi. 


Discussion 


=- Relaxing retinotomies and retinectomies in 
- -cases of persistent traction on the retina from to 
retinal incarceration, preretinal or subretinal 
proliferation, or retinal shrinkage can assist in 
< retinal reattachment in otherwise untreatable 
© cases. 

-  A-retinotomy and retinectomy should not be 
_ considered as the primary step to release trac- 
- tion. Only after careful peeling attempts to 
mobilize the retina and after air or silicone 
_ tamponade have demonstrated that traction 
_ remains, and appropriate buckling procedures 
_ cannot be applied, should this technique be 
- considered. Although we have had promising 


aS © anatomic results, only three of 45 eyes achieved 
>o oo visual acuities of 5/200 or better. The complica- 
_. tions of early hemorrhage, late proliferations 


from the retinotomy wound edge, hypotony, 
and the need to use more complicated tech- 
niques for large tears should favor a conserva- 


tive approach. The final value of this technique 
is not yet established. Early successes may later 
fail because of reproliferations. A combination 
of surgical measures with medication to reduce 
new scar tissue formation is probably desirable. 
However, this new technique has allowed us to 
reattach retinas in seemingly inoperable cases. 
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Clinical Results of Titanium Retinal Tacks With Pneumatic __ 





Insertion 


Gary W. Abrams, M.D., George A. Williams, M.D., Jerry Neuwirth, M.D., 
and H. Richard McDonald, M.D. 


We used titanium retinal tacks inserted with 
a pneumatic instrument for retinal fixation in 
11 operative procedures in ten eyes with com- 
plicated retinal detachments. Titanium was 
selected for permanent implantation because 
of its documented biologic tolerance. No intra- 
operative or postoperative complications relat- 
ed to the tacks were encountered. Three tacks, 
one 0.7 mm in length and two 1.6 mm in 
length, became dislodged postoperatively; 50 
permanently implanted tacks, each 1.6 mm in 
length, remained in place after a mean follow- 
up of five months. Retinal reattachment at the 
end of the follow-up period was achieved in 
eight eyes and useful visual function was ob- 
tained in three eyes. Titanium retinal tacks are 
useful when immediate retinal fixation is re- 
quired either temporarily or permanently to 
prevent retraction and detachment of the reti- 
na until adjunctive diathermy, cryopexy, or 
photocoagulation becomes effective. 


ALTHOUGH OUR technical ability to reattach a 
retina has improved, certain complex retinal 
detachments continue to have a poor prognosis 
for surgical correction. Retinas that are rigid as 
a result of periretinal proliferation and intraret- 
inal gliosis often defy adhesive retinal fixation 
by conventional diathermy, cryopexy, or laser, 
resulting in subsequent slippage, infolding, 
and redetachment. Various techniques of im- 
mediate retinal fixation have been described to 
secure retinal tears until the adjunctive diather- 
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my, cryotherapy, or laser develops a firm adhe- 


sion. Retinal incarceration into a scleral-chọo- =. 
roidal incision has been employed. Retinal === 


suturing has been suggested more recently," 
either to draw a taut retina to an estimated site 
of desirable fixation or to fixate a large tear once 


it has been surgically reattached. Both tech- k He 


niques are complex and have significant inher- 
ent complications.) 

Ando and Kondo? described an ingenious 
plastic retinal tack for permanent implantation 
and fixation of inverted, fixed giant retinal 
tears and they reported its use in three pa- 


tients. This report stimulated de Juan, Hick- 


ingbotham, and Machemer® to develop a 
stainless-steel tack with a forceps specifically 
designed for tack introduction, placement, and ` 
removal. They used these tacks in the treat- 
ment of complicated retinal detachments in two — 
patients. 

We believe a tack for retinal adhesion that can 
be permanently implanted is desirable. We se- 
lected titanium because of its documented bio- 
logic tolerance.’ Instruments were devel- . 
oped to allow perpendicular tack insertion 
through the retina, even when the necessary 
fixation site is located anterior in the eye. After 


preliminary experimental testing in rabbits 


(Jj. M. Burke, H. R. McDonald, J. Neuwirth, 


and M. Lewandowski, unpublished data), we 


used titanium tacks with pneumatic insertional | 
instruments in 11 surgical procedures on ten 
eyes with complicated retinal detachments. 


Material and Methods 


The tack is composed of the purest form of 
titanium commercially available, Grade 4 titani- 
um (99.448% titanium, 0.050% carbon, 0.160% 


iron, 0.340% nitrogen, and 0.002% hydrogen), E 


machined to a diameter of 1.0 mm and a length 
of 0.7 mm or 1.6 mm (Fig. 1). We used the short, 
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Fig. 1 (Abrams and associates). Titanium tack, 
1.6-mm shaft, and tapered end. 


Q.7-mm tack in the first patient but for all 
subsequent patients we used a 1.6-mm tack to 
increase the scleral retention. A 2.1-mm tack 
has been designed and used in one patient (not 
included here). The tapered conical end allows 
easy penetration through sclera (Fig. 1) and the 
grooved shaft becomes firmly enmeshed by 
glial cells and choroidal connective tissue with- 
in several weeks of insertion (Burke and associ- 
ates, unpublished data). The tacks can be re- 
moved (Case 4) at the completion of surgery or 
left in place for permanent implantation as was 
done in ten of the 11 operative procedures. 

The applicator is a 1-mm (19-gauge) steel 
cannula machined to accept the tapered head of 
the tack which is 0.8 mm long (Fig. 2). The 
cannula can be bent at the desired angle so 
that, when within the eye, it can deliver the 
tack perpendicular to the retina to most desired 
fixation sites in the eye. The tack is retained by 
suction in the cannula and released by foot- 
activated controls; the suction is aborted by 
equilibration to a preset air infusion pump 
within the system so that no suction force is 
applied to adjacent retina. Release of the tack 
from the applicator tip is smooth with no digit- 
al manipulation, as with forceps, so that the 
surrounding retinal tissue was not disturbed in 
any of the procedures. An added feature of the 
pneumatic inserter aborts the vacuum reten- 
tion force (although it allows continued reten- 
tion of the tack) if the seal between tack head 
and cannula is broken, preventing suction of 
intraocular contents. 

Although the tack head and cannula are 19- 
gauge, it is easier to introduce the cannula with 
retained tack through an 18-gauge sclerotomy. 
Therefore, the sclerotomy is dilated with an 
18-gauge needle at the time of tack introduction 
to prevent breaking the tack retention vacuum 
seal. It is sometimes necessary to bend the 
insertional cannula to insure perpendicular 
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Fig. 2 (Abrams and associates). Tack and 19-gauge 
cannula. 





placement of the tack. The tack should not be 
inserted if perpendicularity cannot be ob- 
tained, because possible retinal tearing might 
occur as a result of rotation or torsion of the eye 
as the cannula is disconnected from the tack. 
Because the existing sclerotomy sites are usual- 
ly displaced slightly superiorly, occasionally a 
new inferior sclerotomy site must be prepared 
to insert a tack into the anterior superior retina. 
The tack should be inserted in normal retina as 
far peripherally as possible. Areas of diathermy 
more likely to develop a necrotic tear are avoid- 
ed. When the tack is perpendicular to the retina 
at the desired location, the tack is advanced to 
penetrate retina and sclera in a continuous, 
steady, slow motion. There is local distortion of 
the retina and sclera at the point of insertion. 
Distortion is minimized by perpendicular in- 
sertion of the tack and avoidance of ocular 
hypotony during insertion. Scleral penetration 
can be detected by the tactile sensation of slight 
resistance. When the entire length of the tack 
shaft has penetrated sclera, further resistance 
will be detected as the flanged tack head meets 
the retina and retinal pigment epithelial barri- 
er. At this point, there is a slight blanching of 
the surrounding vasculature, at which time the 
surgeon stops the insertional pressure. After 
insertion, the vacuum is stopped, releasing the 
tack, and the cannula is withdrawn. 

We place tacks no less than 1 disk diameter 
apart, so local distortion from tack placement is 
less likely to affect an adjacent tack and its 
fixated retina. Tacks placed 2 disk diameters 
apart usually fixate the retina adequately. The 
number of tacks required to fixate the retina 
varies according to the size of the retinotomy or 
tear. A retina torn equatorially requires more 
tacks than a retina torn a similar degree posteri- 
orly. 

If a tack needs reseating or realignment after 
insertion, the cannula can be reintroduced 
(without suction) with air pressure from the 
pneumatic console preset to equilibrium with 
the existing intraocular pressure. When the 
tack head is securely aaa j the cannula, the 
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vacuum is activated and the tack can then be 
realigned, repositioned, or removed. Bleeding 
has not been a problem during placement, even 
in juxtaposition to large vortex tributaries. 
Since the shaft is of greater diameter than the 
introductory tapered tip, it tightly tamponades 
the choroidal track. Transient bleeding has 
been noted in the rare instance when tacks 
have been removed but has not caused a signif- 
icant problem. 3 
In the event a tack is dislodged, it is neces- 
sary to engage the tack with the insertional 
cannula to reinsert or remove the tack. It may 
be difficult to align the cannula with the nonfix- 
ated tack, so we grasp the tack with an intraoc- 
ular forceps. After the tack is brought into the 
anterior vitreous cavity, the fiberoptic light 
probe is removed and exchanged for the inser- 
tional cannula. Using the coaxial light of the 
operating microscope for visualization, we 
align the tack with the cannula and reseat it. 





Results 





We performed 11 operative procedures, plac- 
ing one to 12 tacks during each operation, on 
ten eyes (Tables 1 and 2). Indications for the use 


of retinal tacks were (1) failed attempts at repair 
of retinal detachment by scleral buckling and 
vitrectomy procedures and the judgment that 
only permanent immediate retinal fixation of 
the necessary relaxing retinotomy or giant tear 
could facilitate retinal attachment (eight proce- 
dures in eight patients) and (2) severe psycho- 
motor and behavioral limitations (three proce- 
dures in two patients, one with Down's 
syndrome and one with mental retardation sec- 
ondary to rubella) that prevented adequate 
compliance with postoperative positioning 
necessary for standard air-gas tamponade of 
the retinal tears. 

All eight eyes in which previous procedures 
had failed had extensive retinal rigidity caused 
by periretinal proliferation and intraretinal de- 
generative change. Of the 11 procedures per- 
formed, five were associated with giant retinal- 
tears and six necessitated giant retinotomies — 
(Table 1). Air insufflation of the vitreous cavity, 
with or without adjunctive long-acting gas, 
was used to maintain retinal tamponade in six 
procedures (Table 2). Silicone oil injection into 
the vitreous cavity was used in five procedures 
(Table 2). The silicone was uneventfully re- 
moved from one eye (Case 3, second proce- 
dure) two months postoperatively without dis- 
location of the tacks and the retina remained 


TABLE 1 
SUMMARY OF CLINICAL DATA 
nana e 
SIZE OF TEAR 
PATIENT NO., PROLIFERATIVE ANTERIOR LOOP OR RETINOTOMY 
AGE (vrs) DIABETIC REASON FOR SURGERY VITREORETINOPATHY TRACTION* (DEGREES)! 

1,25 Yes Proliferative vitreoretinopathy D-3 4+ 200 ret, 

2, 58 Yes Proliferative vitreoretinopathy D-2 3+ 360 ret. 

3, 22 No Rubella syndrome, subretinal proliferative C-3 0 180 g.t.; 90 ret. 
vitreoretinopathy 

4,34 No Retinopathy of prematurity; proliferative D-3 3+ 200 ret. 
vitreoretinopathy 

5, 59 No Expuisive hemorrhage after cataract extraction D-3 0 360 g.t. 

6, 48 No Expulsive hemorrhage after trauma None 0 145 g.t. 

7,22 No Down's proliferative vitreoretinopathy D-1 2+ 200 g.t 

8, 7 No Proliferative vitreoretinopathy D-3 4+ 180 ret. 

9, 42 Yes Proliferative vitreoretinopathy; 4 previous C-2 1+ Severe inferior traction 
vitrectomies 

10, 30 No Proliferative vitreoretinopathy; 3 previous D-2 4+ 120 ret. 

vitrectomies 





*1+, Anterior hyaloid compressed and posterior vitreous base insertion adherent to anterior vitreous base insertion; 2+, posterior 
vitreous base insertion adherent to part plicata; 3+, posterior vitreous base insertion adherent to posterior iris surface; 4+ posterior 


vitreous base insertion adherent to pupillary margin. 
Ret., retinotomy; g.t, giant tear. 
‘This patient underwent two procedures. 
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TABLE 2 
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PATIENT DATE OF NO. OF a ne 
NO. SURGERY TACKS PREOPERATIVE POSTOPERATIVE TAMPONADE (Mos) RESULT 
1 Oct. 8, 1984 1 L.P. L.P. Silicone 11 Attached 
2 Oct. 30, 1984 9 L.P. 4/200 to 20/400 Air-gas 9 Attached 
3 Jan, 22, 1985 3 GP. L.P, Silicone ~ Redetached after 2 wks 
Feb. 5, 1985 5 L.P. Ambulatory Silicone’ 10 Attached 
4 Feb. 21, 1985 4} LP. L.P. Air-gas 6 Detached, proliferative 
vitreoretinopathy 
5 March 26, 1985 11 L.P. N.LL.P. Air-gas 6 Attached, phthisis 
6 April 5, 1985 4 LP, N.L.P. Air-gas 5 Attached, phthisis 
7 May 11, 1985 3 LP. 20/100 Air-gas 4 Attached 
8 June 24, 1985 3 L.P, L.P. Air-gas 3 Detached, proliferative 
vitreoretinopathy 
9 Sept. 6, 1985 6 H.M. L.P. Silicone 3 Attached 
10 Sept. 19, 1985 8 L.P. L.P, Silicone 


3 Attached 


L.P., light perception; N.L.P., no light perception; H.M., hand movements. 


‘Silicone was removed 2 months after surgery. 
‘The tacks were removed at the end of the operation. 


attached. The patient has enough vision to 
= ambulate. Tack placement was used in one eye 

(Case 2) in which the retina had redetached 
because of severe subretinal proliferation de- 
spite previous injection of silicone oil in the 
vitreous cavity (Fig. 3). The silicone oil was 
exchanged for an air-gas tamponade and the 
-retinotomy was enlarged from 180 to 360 
degrees, facilitating removal of the residual 
subretinal proliferative membranes that had 
caused redetachment. Eleven tacks, evenly 
spaced approximately 2 disk diameters apart, 
were used for 360-degree fixation. The retina 
remained attached for 11 months with func- 
tional vision (Table 2). Silicone oil was not 
removed in one diabetic patient (Case 1) be- 
cause of massive preoperative rubeosis iridis. 
This abated after silicone oil injection but might 
recur if the silicone oil were removed (T. M. 
Aaberg and G. W. Abrams, unpublished data). 
In two other eyes the silicone oil remained in 
place but may be removed later. 

Most tacks could be seen postoperatively and 
retained a dull metallic appearance even many 
months after insertion. Occasionally tacks were 
obscured by fibrous tissue. The dull appear- 
ance was probably the result of a thin layer of 
oxide (which helps prevent corrosion) that 
formed on the titanium soon after insertion. 

One tack, the only short, 0.7-mm tack used, 
became dislodged after five months of implan- 
tation (Case 1). The tack remained stationary in 


the silicone oil without ophthalmoscopically 
detectable disturbance of the eye and the retina 
remained attached for the seven months of 
follow-up after the dislodgement. One 1.6-mm 





Fig. 3 (Abrams and associates). Patient 2. Eleven 
months after tack insertion, F tacks are visible. 






Vol. 102, No. 1 


Titanium Retinal Tacks 17 





tack was dislodged (Case 7) within four weeks 
of implantation because of the patient's manip- 
ulation of the eye. The manipulation was so 
severe that the encircling buckle was exposed. 
The tack and buckle were uneventfully re- 
moved five months after insertion (two tacks 
remain in place) and the retina remained at- 
tached. One other 1.6-mm tack became dis- 
lodged for unknown reasons (Case 2) between 
the seventh and ninth postoperative months 
(Fig. 3). It remained in the inferior vitreous 
cavity, causing no problems, while the other 
eight tacks remained in place. Thus, 50 of 52 
permanently implanted 1.6-mm tacks remained 
in place for a mean follow-up of five months. 

Retinal reattachment at the end of the follow- 
up period was accomplished in eight eyes (six 
of which had had previous failed procedures) 
and both eyes in patients incapable of compli- 
ance (one eye-—-Case 3—underwent two proce- 
dures with tacks inserted each time). 

Three eyes with attached retinas achieved 
visual function (Cases 2, 3, and 7). Two eyes 
(Cases 5 and 6) had at least partial retinal 
attachment by echography although the eyes 
became phthisical from the original massive 
trauma that caused the initial retinal detach- 
ment. 

No eye developed anterior segment or media 
complications attributable to the tacks. None of 
the nontraumatized eyes without preoperative 
iris neovascularization developed postopera- 
tive iris neovascularization. None of the eyes 
developed postoperative retinal or vitreous 
cavity hemorrhage attributable to the tacks. 





Discussion 





The conventional techniques of scleral buck- 
ling with or without vitrectomy and adjunctive 
gas or silicone oil injection may be ineffective in 
sustaining retinal attachment in some eyes 
with complex retinal detachments. Eyes with 
proliferative vitreoretinopathy complicated by 
a large subretinal proliferative component may 
require an extensive retinotomy to release the 
subretinal traction. In other eyes with previous 
vitrectomy, the peripheral retina is pulled an- 
teriorly by contraction of fibrous proliferation 
on the vitreous base, iris, and ciliary body, 
so-called anterior loop traction. These cases 
may require extensive retinotomies to release 
the tractional forces. Severe trauma with exten- 
sive loss or dissolution of retinal tissue creates 
a similar ome retinal detachment. In 


such situations, the retina may remain immo- 
bile despite attempts at membrane dissection 
and lysis. Some means of immediate retinal 
fixation may be required to prevent retraction 
and detachment of the retina until the adjunc- 
tive diathermy, cryopexy, or photocoagulation 
becomes effective. 

Various methods of retinal fixation have been 
employed. Gonin’? used ignipuncture, perfo- 
rating sclera with a hot cautery with a resultant 
chorioretinal adhesion caused by the congealed 
protein secondary to the thermal injury. Reti- 
nal incarceration has been effectively used to 
entrap retina, ™? but has inherent complications 
of major significance. The desired portion of 
retina may not incarcerate, creating irregularity 
of the retinal contour and unmanageable reti- 
nal folds. Schepens and Freeman’ reported a 
significant incidence of operative and postop- 
erative hemorrhage that resulted in lack of 
visual improvement. Furthermore, if posterior 
fixation is necessary, it may be technically diffi- 
cult to create a posterior incarceration. 

Retinal suturing is a more recent technique.*® 
The retina can be sutured while it is still de- 
tached, drawing the retina to the sclera as the 
suture is tied externally.’ Several complications 
are possible. The site at which the mattress 
suture is tied externally may not match the area 
of retina estimated to correspond to that loca- 
tion, thus causing folds and ectopia as the 
retina flattens and possibly causing later rede- 
tachment. This complication is eliminated if the 
retina is attached when sutured.® Nevertheless, 
regardless of the retina’s status when sutured, 
two penetrations are necessary for the required 
mattress suture, doubling the possibility of 
complications. Choroidal hemorrhage may re- 
sult from the areas of penetration. The tight- 
ness with which the suture is tied is critical in 
avoiding necrosis or tearing of the retina. When 
posterior fixation is required, the procedure of 
suturing the retina is technically difficult, even 
more so than incisional retinal incarceration, 
since external exposure of the posterior suture 
site is necessary. 

Retinal tacks create only one penetration site, 
albeit one larger than a suture penetration. 
When the tack is permanently retained, it ap- 
pears to create a firm adhesion of the retina to 
underlying tissues. In rabbits, this results from 
merger of the choroidal connective tissue with 
both the overlying retinal glial cells that can 
surround the head of the tack and the underly- 


ing scleral connective tissue that surrounds the ~ at ae 


point of the tack (Burke and associates, unpub- 
lished data). Excessive fibrous proliferation at- 
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tributable to tacks has not been observed in 
either experimental studies or clinical situa- 
tions. Firm retinal adhesion is advantageous in 
eyes with persistent or recurrent traction. Our 
observations indicated that the retina usually 
remained attached at the tack sites even in eyes 
that later developed retinal detachments from 
proliferative vitreoretinopathy. 

The one short tack became dislodged in the 
late follow-up period, presumably because of 
insufficient penetration of the sclera, and one 
1.6-mm tack was traumatically dislodged. The 
only other 1.6-mm tack that became dislodged 
in the late follow-up period caused no apparent 
complications. At the time of implantation the 
tacks can be dislodged by manipulation of the 
external tack tips (that is, by manipulating a 
scleral buckle) or by manipulating the retina 
after tack fixation. Therefore, tack insertion is 
done as the last step of the attachment proce- 
dure. 

Grade 4 titanium was well tolerated in all 
eyes. We selected titanium as the metal for the 
tacks because of its resistance to corrosion,” 
well-documented tissue tolerance, and 
low toxicity." Titanium or titanium alloys 
have been used widely for many years for a 
variety of human implants, including joint 
prostheses,” heart valves,“ dental and cranio- 
facial prostheses,” and vascular ligature clips.” 
Titanium alloy (Ti-6AL4V) contains potentially 
toxic vanadium and aluminum added for malle- 
ability and machinability. Tacks need not be 
malleable, so we chose the purest non-alloy 
titanium commercially available, Grade 4 titani- 
um, which has less than 1% trace impurities. 
No ophthalmoscopic or biomicroscopic compli- 
cations have been attributable to the retained 
titanium tacks. 

The pneumatic insertional technique simpli- 
fies the introduction of the tacks. Tacks can be 
introduced without difficulty in the peripheral 
retina because of the manner in which the 
angle of the vacuum cannula can be modified to 
allow perpendicular tack introduction. What- 
ever the nature of the instruments, there ‘are 
possible inherent problems. In the case of our 
pneumatic vacuum insertional system, possible 
problems have been minimized by the engi- 
neering design. When the vacuum is stopped, 
releasing the tack after insertion, the intracan- 
nular pressure is in equilibration with the intra- 
ocular pressure because the air infusion pump, 
combined in the console, is preset to the exist- 
ing intraocular pressure. This prevents aspira- 
tion of surrounding retinal tissue. If the vacu- 


um seal of the tack head in the insertional 
cannula is broken (for example, during intro- 
duction through the sclerotomy), a safety cut- 
off within the console aborts the suction within 
4 msec, preventing intraocular aspiration. 
Enough residual suction remains in the line 
and cannula for a short period so that the tack 
is not dropped from the cannula and the tack 
head can thus be reseated. 

The retinal fixation afforded by the retinal 
tacks, either temporary or permanent, further 
increases the armamentarium of the vitreoreti- 
nal surgeon. This adjunctive technique increas- 
es the possibility of reattaching complicated 
retinal detachments. The possibility of recur- 
rent proliferative vitreoretinopathy remains 
the ultimate factor causing possible redetach- 
ment of the retina. Perhaps immediate fixation 
of the retina, by means of retinal tacks, will 
reduce the chance of recurrent proliferative 
vitreoretinopathy by reducing short-term reti- 
nal separation. 
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The Use of Retinal Tacks in the Repair of Complicated 
Retinal Detachments 
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Eugene de Juan, Jr., M.D., Brooks W. McCuen II, M.D., and Robert Machemer, M.D. 


Retinal tacks that can be easily placed and 
removed allow precise intraocular control of 
retinal fixation in the repair of complicated 
retinal detachments. We used this technique in 
41 consecutive cases of complicated retinal 
detachment. In 37 cases follow-up was six 
months or more. We achieved reattachment of 
_ the posterior pole, including the macula, in 22 
patients after six months or more of follow-up. 
Postoperative visual acuities were 1/200 or bet- 
ter in 15 patients and 5/200 or better in six. 


AMONG THE VARIOUS techniques used to se- 
- cure the retina in place mechanically are incar- 
_ ceration’ and suturing.?® The development of 
small tacks*® that can be easily placed and 


_ removed, however, made possible precise and 


easy intraocular control of retinal fixation. Me- 
_ chanical retinal fixation is rapidly developing 
| into a powerful and versatile technique in the 
_ repair of complicated retinal detachments. We 
- have become increasingly aware of the poten- 
_ tial benefits and risks of the tack technique. We 
_ describe our surgical techniques, indications 
=> for the use of these methods, our approach to 
- potential pitfalls, and our results in 37 cases. 








Material and Methods 
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The tack and applicator have been described 
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magnetic inert alloy used for orthopedic im- 
plantation. The tack, which is 0.2 mm thick and 
2.4 mm long, has a sharpened blade-like tip 
and is held with a self-retracting forked appli- 
cator., 

Loading the applicator with the tack is best 
performed under the operating microscope at 
the lowest magnification. The surgeon or as- 
sistant engages the tacks directly from the plas- 
tic holder. The forked applicator should be 
oriented in such a way that the fork of the tip is 
aligned with the fingerrest on the handle, since 
it is important to know the direction of the fork 
when releasing the tack. The applicator is 
marked to indicate the position of the fork. 
Once engaged, the tack is passed through a 
sclerotomy designed to accommodate a 20- 
gauge instrument. Small cannulas facilitate 
safe passage of the tack but are not necessary.’ 
Placement and removal of the tacks may be 
performed in a fluid-filled eye or in the pres- 
ence of gas or silicone oil. If the tack is placed in 
a fluid-filled eye, care must be taken to avoid 
retinal stretching that causes tearing later when 
the retina is flattened by introduction of gas or 
silicone oil. The tack may also be placed after 
the retina has already been flattened with gas 
or silicone oil. The shaft of the tack is purpose- 
fully longer than the combined thickness of 
retina, choroid, and sclera to avoid pushing the 
collar of the tack through the retina before 
knowing that the tack is firmly seated in the 
sclera. Large retinal vessels should be avoided 
when placing the tack because bleeding can 
occur if they are cut. Diathermy of the retina in 
the area where the tack is to be placed should 
also be avoided as this weakens the retina and 
decreases the tack’s hold. 

For the patients treated with tacks, we had 
complete examination information, including 
preoperative, intraoperative, and postopera- 
tive details. Follow-up information was consid- 
ered complete if data for six or more months 
were available. 
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Results 


We placed 196 tacks in 41 patients with com- 
plex retinal detachment. In 37 cases, follow-up 
lasted six months or more (average, seven 
months; range, six to 18 months). In all cases 
we believed at the time of surgery that the 
outcome would have been compromised or a 
failure without the use of tacks. In five cases 
the tacks were used temporarily during the 
operation, and in eight cases tacks were re- 
moved postoperatively. All other tacks were 
left in the eye, as their removal might have 
compromised the results. Silicone was used in 
combination with tacks in 36 eyes. 

The most common indication for use of the 
tacks was a large retinotomy (24 patients) for 
fixation of the edge of the retina to the outer 
wall of the eye. This was followed by fixation of 
large retinal posterior breaks (five patients) and 
closing of a small break in the presence of 
persistent traction (two patients). Tacks were 
used to unfold scrolled giant retinal tears in the 
presence of persistent traction in six patients. 
Nearly all cases demonstrated severe prolifera- 
tive vitreoretinopathy (33 patients), usually in 
combination with either giant retinal tears, se- 
quelae of trauma, or proliferative diabetic reti- 
nopathy. 

The Table summarizes the overall anatomic 
results. The retinas of 11 patients were com- 
pletely attached at the last follow-up visit; of 
these, six had visual acuities of 5/200 or better. 
Visual results are summarized in Figure 1. 
Overall, 15 patients have visual acuities of 
1/200 or better. Sixteen patients had improved 
vision, ten had worse vision, and 11 patients 
had no change. Four patients lost light percep- 
tion after surgery. 


TABLE 
ANATOMIC RESULTS OF INSERTING RETINAL TACKS 


STATUS OF RETINA NO. OF PATIENTS 


Total attachment 11 
Partial attachment 
Macula attached 
Macula unattached 
Total detachment 
Could not be evaluated 


mh 


e O 0O ma 


N 





Post op Vision 
y 
© 





NLP LP HM 1/200 5/200 
-4/200 


Pre opVision 


Fig. 1 (de Juan, McCuen, and Machemer). Scatter- | 


gram of preoperative vs postoperative vision at six 
months. 


Discussion 


The initial rationale for the use of a tack was 
to provide temporary intraoperative fixation of 
the retina to the wall of the eye to facilitate = 
gas-fluid exchange, for example, by holdingthe = 


edge of a rolled over flap of a giant retinal tear 
or by closing a break with residual traction. 
Without some means of tight mechanical reti- 
nal fixation, gas or silicone oil might course 
beneath the retina, preventing reattachment. 
With the tacks holding the retina against the 
wall of the eye, retinal breaks are made effec- 
tively smaller; this prevents flow of fluid or gas 
underneath the retina and allows the retina to 
settle. Once the retina is against the retinal 
pigment epithelium, the tamponade efficiently 
holds the retina in place.’ 

Tacks may also be used in some large tears or 
after retinotomies. The retina has a tendency to 


roll over or slip posteriorly, especially if further a 
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surgical manipulation—such as membrane 
peeling or thermal retinopexy—is performed. 
Once the tacks are no longer needed, they can 
be removed. 

Prolonged retinal fixation may be beneficial 
in selected cases. The chief applications for 
such fixation are: (1) To counteract residual 
traction on retinal tears or cuts that cannot be 
completely eliminated by membrane removal. 
In these cases tacking is needed to prevent gas 
or silicone oil from coursing beneath the retina. 
(2) To keep the edge of a large circumferential 
retinotomy in apposition to the retinal pigment 
epithelium during healing. Late retinal detach- 
ments are common and occur when continued 
proliferation at the edge of the cut retina causes 
tangential traction that lifts the retina away 
from the retinal pigment epithelium. Tacks may 
help counteract these late-occurring forces. (3) 
Tacks may be used to keep the posterior retina 
stretched, when otherwise retinal folds could 
develop across the posterior pole. 

The decision to leave tacks in place is made 
during surgery. If sufficient traction cannot be 
released to prevent redetachment in the post- 
operative period, we leave the tacks in place. 
Additionally, if removal would jeopardize the 
intraoperative results, the tacks are left in 
place; otherwise we prefer to remove the tacks. 

The number of tacks required varies greatly. 
One or two tacks may be sufficient to close a 
retinal break, but we have used as many as 13 
tacks to hold the retina after extensive retinot- 
omies (Fig. 2). 

Operative complications are infrequent and 
usually are easily resolved. The most common 
mishap in the beginning is perforation of the 
retina by the collar of the tack. The tacks havea 
blade-sharp tip, giving only light resistance 
during placement. It is advisable not to push 
the tack too deep into the sclera. The collar of 
the tack should remain just above the retina. 
This also aids in removal if desired at a later 
time. If a tack is too deeply seated, it should be 
reengaged with the applicator and pulled out 
slightly or completely replaced. 

Occasionally a little choroidal bleeding oc- 
curs on removal of the tack; this can be mini- 
mized by temporarily increasing intraocular 
pressure during insertion and removal of tacks. 
More serious bleeding may occur if the tack 
damages a large retinal vessel. Transvitreal reti- 
nal diathermy should be instantly available to 
control any bleeding. Blood may be found both 
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preretinally and subretinally; fortunately, it 
clots quickly and can often be removed en bloc 
with a small aspirator (tapered needle). Any 
remaining thin layers of blood can be removed 
as subretinal fluid is aspirated from the edge of 
the retinotomy. In some cases one may have to 
consider refilling the eye with fluid, removing 
the tack, and clearing the subretinal space. The 
increase in intraocular pressure has the addi- 
tional advantage of facilitating tack insertion. 
The wall of the eye does not bulge as easily and 
damage to the retina with too deep insertion 
can be avoided. 

A potential problem is slippage of the tack, 
particularly when it has not been fully inserted. 
One should avoid oblique placement of the 
tacks by using sclerotomies in the horizontal 
meridians or a third inferior insertion site for 
the placing of tacks superiorly. In such situa- 
tions the three-port cannula system is helpful. 
If a tack is lost from the tack forceps, it can be 
retrieved with the forked tip of the applicator, 
scooping it off the retinal surface and locking it 
into place. We have so far experienced only one 
such loss; there have been no sequelae. 

In some cases we attempted late postopera- 
tive removal of tacks, usually in conjunction 
with removal of silicone oil two to three months 
after the initial procedure. Because scar tissue 
often covers the collar, we do not recommend 
simple removal. A scar tissue capsule should 
always be expected and it is opened first with a 
sharp instrument (for example, a hypodermic 
needle). The tack is then engaged. As remnants 
of the capsule may have been overlooked, care 
should be taken during the pulling maneuver. 
Removal is far easier if the collar of the tack was 
not firmly seated against the retina at its initial 
placement. Bleeding can also occur during late 
removal, and is handled as described. 

We observed no adverse long-term reactions 
to the tacks. That the tacks become surrounded 
by fibrous tissue is not surprising since they are 
placed in an area where major reparative proc- 
esses are expected to occur. Scar tissue forma- 
tion is not limited to the tack area but occurs all 
along the edge of the retinotomy, even when 
no tacks are used. We have observed no chang- 
es on the tack such as rust, nor any evidence of 
damage to the surrounding retina, such as 
edema. Since the tacks have not demonstrated 
any clinical toxicity and the procedure to re- 
move them does carry some risk, removal may 
not be required. Very long-term effects of tacks 
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in the sclera will need to be observed to deter- 
mine the ultimate safety of leaving them in 
place. 

The tacks are metallic and can be seen radio- 
graphically. The tacks are made of a nonmag- 
netic metal alloy and do not move under the 
conditions of magnetic imaging. 

We have been impressed by the effectiveness 
of the tacking method and have encountered 
infrequent problems in using it. 

Even with these encouraging results, how- 
ever, we emphasize that the tacks do not alter 
the natural course of the disease process, and 
in many cases failure is the consequence of 
continued tissue proliferation. Tacks are not a 


Fig. 2 (de Juan, McCuen, and Machemer). Top left, 
Patient with grade D-3 proliferative vitreoretinopa- 
thy preoperatively (after failed vitreous surgery). 
Top right, Four weeks after surgery. Bottom left, Six 
months after surgery. Visual acuity is 3/200. 


substitute for the time-proven surgical reme- 
dies for retinal detachments—closing retinal 
breaks, eliminating retinal traction from epiret- 
inal and subretinal membranes, and preventing 
proliferation. In some cases, in combination 
with these tried-and-true techniques, tacks 
may benefit certain patients whose retinal de- 
tachments would otherwise be difficult or im- 
possible to repair. 

Although our results have been encouraging 
in regard to anatomic fixation, the visual re- 
sults have been disappointing. The postopera- 
tive vision is undoubtedly a reflection of the 
preoperative status of the retina. Although we 
have begun to solve the surgical management 




















of these most severe cases, we have not yet 
mastered the biologic aspects of the disease. 
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Scleral Hyperplasia Induced by Heat 


Paul T. Finger, M.D., Brian J. Curtin, M.D., Samuel Packer, M.D., 
Paul P. Svitra, M.D., Takeo Iwamoto, M.D., Wayne G. Whitmore, M.D., 
and Frederick A. Jakobiec, M.D. 


We evaluated low-level heating as a stimulus 
to induce hyperplasia of normal rabbit sclera. 
Heat treatments were administered by placing 
an etched-element heater on bare sclera. Con- 
tact thermotherapy with a conductive device 
provided a favorable dose distribution for 
local scleral heating. A purely conductive heat 
source was selected to minimize intraocular 
heat penetration and to determine whether the 
scleral reaction was a primary thermal effect. 
Histologic examination of treated specimens 
showed thickening of normal rabbit sclera 
with preservation of the underlying normal 
ocular structures. Electron microscopic exami- 
nation of treated sclera showed newly formed 
collagen fibrils adjacent to sclerocytes. These 
fibroblasts were activated, as manifested by 
well-developed rough-surfaced endoplasmic 
reticulum and hypertrophic Golgi complexes. 


PATHOLOGIC MYOPIA is characterized by an 
increase in the axial length of the eye with an 
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associated increased incidence of peripheral 
retinal degeneration and localized posterior 
pole ectasia. These changes can in turn lead to ` 
retinal detachment and chorioretinal degenera- 
tion. Explants have been sewn to the eye wall 
in an attempt to support staphylomatous areas 


and to slow the progressive lengthening of the _ Be 


eye noted in axial myopia.’’ These techniques 
are palliative, and do not prevent the progres- 
sive degenerative changes associated with — 
pathologic myopia, particularly in the areas not 
subjacent to the explanted material.‘ 
Coulombre®® noted that if embryonic chick 
eyes were decompressed during development, 
allowing the sclera to mature more rapidly than 
the expanding vitreous, a smaller (hyperopic) © 
globe resulted. After birth, the normal human 
eye must expand to about three times its origi- 
nal volume and weight to attain adult dimen- 


sions. This involves a process of deposition of ` 


new collagen as well as a breakdown and re- 
structuring of preexisting connective tissue.‘ It 
seems reasonable to assume that postnatal 
treatments designed to increase scleral growth 
and strength would retard the development of 
axial myopia. 

In hyperthermic treatment of experimental 
choroidal melanoma, normal and tumor- 
bearing rabbit eyes were exposed to transscler- 
al applications of low-level microwave heat- 
ing.’* Svitra and associates? noted an increase 
in the thickness of the sclera as a side effect 
within the treated zone beneath an ophthalmic 
microwave applicator. These experiments in- 
volved heating sclera, choroid, intraocular tu- 
mors, and retina to temperatures above the 
physiologic range.™ In addition, conductive 
heating from an episcleral approach has been 
noted to be capable of providing localized hy- 
perthermic treatment of the sclera with relative 
sparing of the subjacent choroid and retina.” 

We conducted a preclinical study on the effi- 


cacy of low-level conductive hyperthermia in `- ; 


producing thickening of normal rabbit sclera 
treated within and slightly above a physiologic 
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range of temperatures (39 to 46 C). We sought 
to examine the nature of gross, histologic, and 
ultrastructural changes associated with scleral 
thickening. We chose to use an etched-element 
plaque because it was a purely conductive heat 
source and would merely deposit heat onto 
adjacent tissues in contrast to microwave heat- 
ing in which an antenna produces an electro- 
magnetic field within which heat is induced 
within tissues. Thus, the use of etched-element 
heater enabled us to determine whether previ- 
ously noted heat-induced scleral thickening 
was a primary thermal or a microwave field 
effect. 

We examined low-level heating as a method 
of stimulating increased numbers of fibroblasts 
and collagen synthesis within normal scleral 
tissue. Light and electron microscopic studies 
of treated and untreated specimens were per- 
formed. Scleral hyperplasia was achieved with- 
out histologic evidence of damage to the subja- 
cent choroid and retina. 


Material and Methods 


Aaaa eate. 


Etched-element contact heater—Thermofoil 
heaters are thin flexible laminated assemblies 
composed of one or more etched-foil resistance 
elements bonded between layers of electrical 
insulation (Fig. 1). The heating surface was 1.0 
cm in diameter and less than 1.0 mm in thick- 
ness. The resistance element (75 ohm) was 
encased in a clear amber polymide base film 
(insulation) attached with thermoplastic adhe- 
sive. A 2-mm free margin of this material was 
left at the periphery of the device through 
which four sutures were placed during explan- 
tation. Etched-element heaters can be manufac- 
tured in various shapes and sizes, allowing for 
simultaneous treatment of larger areas of scle- 
ra. A direct-current power supply was required 
for the induction of heat. 

A copper-constantan thermocouple ther- 
mometer was affixed to the center of the hyper- 
thermia plaque and used to monitor scleral 
temperature. A thermal fuse can be added as 
part of this system to prevent a sudden temper- 
ature increase. 

Plaque placement—Giant Flemish rabbits 
were anesthetized with xylazine hydrochloride 
(20 mg/kg of body weight) and ketamine hydro- 
chloride (20 mg/kg of body weight). Intramus- 
cular injection provided approximately one 
hour of sedation. Topical administration of 








Fig. 1 (Finger and associates). Etched-element con- 
ductive heater encased in plastic insulation material. 


0.5% proparacaine hydrochloride was also re- 
quired before insertion of the eyelid speculum. 
A 6-0 black silk traction suture was placed in 
the episclera at two points 10 mm apart on each 
side of the treatment site at the corneoscleral 
limbus. A 15-mm fornix-based peritomy was 
performed anterior to the treatment site (nasal 
or temporal to the superior rectus muscle). Two 
radial incisions allowed the conjunctiva to re- 
cede, exposing the scleral treatment site. A 
clean scleral surface was fashioned for plaque 
placement. 

The etched-element heater was secured to 
the sclera with four 5-0 mersilene episcleral 
sutures. The more critical anteriorly placed 
sutures were each passed through the rim of 
plastic insulation material and then were 
placed through the episclera at a point 2 mm 
from the corneoscleral limbus. It was important 
to have the entire thermocouple-bearing face of 
the etched-element heater in contact with the 
sclera. The fornix-based conjunctival flap was 
advanced to cover and further stabilize the 


we 
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position of the scleral heater. When treatments 
were completed the device was removed from 
the sclera and a 6-0 plain gut suture was used to 
restore the conjunctiva to its original position. 
The two anterior mersilene sutures were left 
knotted on the sclera to mark the treatment 
site. 

Hyperthermic treatment—Our studies re- 
quired the use of 24 rabbit eyes. Hyperthermia 
was induced in normal sclera in a circular area 
defined by the shape of the etched-element 
hyperthermia plaque. In this experiment, the 
plaque was sewn onto bare sclera with its 
center approximating a point 6 to 7 mm posteri- 
or to the corneoscleral limbus of the rabbit 
eyes. In an effort to define a temperature range 
that would induce scleral thickening without 
damage to the immediately subjacent choroid 
and retina, we treated normal rabbit sclera for 
one hour at temperatures of 39 to 46 C, a range 
less than or equal to those used in hyperther- 
mic treatment of human cancers. 

All treated eyes were monitored for one, 
four, or six months. Gross and ophthalmoscop- 
ic examinations were performed before enucle- 
ation. Treated and untreated rabbit eyes were 
subjected to histologic or electron microscopic 
evaluation. 





Results 





Ophthalmoscopic examinations of thermally 
treated eyes showed no apparent thermotoxic 
effects on the retina and choroid. Gross exami- 
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months after treatment showed normal appear- 
ing rabbit sclera. 

Normal giant Flemish rabbit eyes have differ- 
ent scleral thicknesses. Therefore in Tables 1 
through 3 the scleral thickness of the nasal and 
temporal sides of each eye were included 
whether they were treated or untreated. All 
measurements were made by light microscopy 
on histologic sections at a point 6 mm posterior — 
to the corneoscleral limbus, corresponding to a 
point near the center of the treatment site. All 
sections were taken from eyes hemisected ei- 
ther from a nasal to a temporal position or from 
a temporal to a nasal position (Tables 1 to 3). 

In Table 1 the average thickness of untreated 


nasal sclera was 0.23 mm. In contrast, the . 


treated nasal sclera of eyes enucleated one. 
month after hyperthermia measured an aver- 
age of 0.34 mm (Table 2). This change repres- 
sented a rather large increase (48%) from nor- 


mal scleral thickness. The ratio of nasal to —. 


temporal scleral measurements may be a more 
sensitive indicator of change in scleral thick- 
ness. The average normal ratio of nasal scleral 
thickness to temporal scleral thickness is 1.21:1 
(Table 1). In Table 2, the ratio increases, sug- 
gesting that hyperthermic scleral augmentation 
effects may be greatest between 42 and 44 C for 
one-hour treatments with one month of follow- 
up. The ratio averaged a significantly larger 
2.32:1 (92% increase) for those three rabbit 
eyes. Table 3 suggests that a sham treatment, 
namely placement of the etched-element pla- 
que on nasal sclera for one hour without deliv- 
ery of the thermal dose, does not produce the 
significant scleral thickening noted in treated 
specimens. 











nation of the treatment sites one, four, and six 


f TABLE 1 
SCLERAL THICKNESS OF UNTREATED RABBIT EYES 


secrescesscoetenemmneammmmmmmmrataranessvsneevn NONANO OEE E EAEE a naana 





RATIOS 

NASAL TEMPORAL NASAL TO TEMPORAL 
EYE (MM) (MM) TEMPORAL TO NASAL 
1 0.23" 0.14 1.64:1 0.61:1 
2 0.30* 0.18 1.67:1 0.60:1 
3 0.21* 0.19 1.4051 0.90:1 
4 0.17 0.20' 0.85:1 1.18:1 
5 0.19 0.12° 1.58:1 0.63:1 
6 0.29 0.28' 1.04:1 0.97:1 
Average 0.23 0.19 1.2131 0.82:1 


aanraai nserver anurans teen emg OANA CNN SEAN ON SHIA AAAA Seater Nt On 


*Marked side, nasal sclera. 
‘Marked side, temporal sclera. 
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TABLE 2 
SCLERAL THICKNESS ONE MONTH AFTER TREATMENT 
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NASAL TEMPORAL NASAL TO TEMPORAL 
EYE TREATMENT (MM) (MM) RATIO 
1 39 C for 1 hr 0.34* 0.24 1.3571 
2 40 C for 1 hr 0.33* 0.17 1.94:1 
3 41 C for 1 hr 0.30* 0.15 2.00:1 
4 42 C for 1 hr 0.37* 0.15 2.47:1 
5 43 C for 1 hr 0.31* 0.14 2.21:1 
6 44 C for 1 hr 0.34* 0.15 2.2771 
7 45 C for 1 hr 0.36* 0.18 2.0071 
8 46 C for 1 hr 0.33* 0.16 2.06:1 
Average ~_ 0.347 0.17 2.0071 


lana nance een meeaeetenn en eneeteamennemmmmmentenenennmnemmmam manent nen mane anananneercarmareer ITO 


*Treated side, nasal sclera. 


The two rabbit eyes enucleated four and six effectiveness of heat-induced scleral hyperpla- 
months after hyperthermic treatment had in sia. 








~ common minimal thickening of the treated 
_ temporal sclera when compared to normals. 
_ Since these two eyes differed markedly in scler- 
al thickness on the untreated side, the most 


valid indicator of thickening may be relative 


scleral thickness or the ratio of untreated nasal 
to treated temporal scleral measurements. In 
Table 1 the normal ratio of temporal to nasal 
scleral thickness is 0.82 to 1.0. Those eyes 
~- enucleated four and six months after treatment 
_ exhibited an increase in temporal scleral thick- 


_ ness that narrowed the ratio to 0.99 to 1.0. In 


= this small sample, it appeared that hyperther- 
<- mic scleral augmentation may persist for up to 
-.six months. It is probable that treatment of the 


= temporal sclera produced less effect than treat- 


_ ing the thicker nasal sclera. This phenomenon 
may occur because the more tissue (and fibro- 
blasts) one stimulates the greater may be the 


Light and electron microscopic findings—By 
light microscopy, all eyes enucleated one, four, 
and six months after treatment showed preser- 
vation of the normal anatomic relationships of 
the rabbit globe. The areas of choroid and 
retina immediately subjacent to the treated 
scleral surface were comparable in appearance 
to the contralateral and untreated areas. Heat- 
treated rabbit sclera was markedly thickened in 
most cases. 

A comparison of thickened, treated rabbit 
sclera to untreated areas demonstrated a simi- 
larity in the arrangement of the collagen bun- 
dies and an equivalent density of sclerocytes 
per high-power field (Fig. 2). The Masson tri- 
chrome stain, Laidlaw reticulin, and Alcian 
blue stains failed to disclose any difference 
between the scleral stroma in the treated and 
untreated areas. 


TABLE 3 
SCLERAL THICKNESS IN TREATED AND SHAM-TREATED FELLOW EYES 


seen CL TT TTC TT NTT NLL TCE NN NC NT AAAA tent SARAH tre ner Pedder AA 


RATIOS 
FELLOW EYES NASAL TEMPORAL NASAL TO TEMPORAL. 
{MM} (MM) TEMPORAL TO NASAL 
Pair 1 
Sham treatment 0.19* 0.19 1.00:1 1.00:1 
Treatment 0.22 0.29 0.76:1 1.30:1 
Pair 2 
Sham treatment 0.17* 0.17 1.00:1 1.00:1 


Treatment 0.19 0.22 0.86:1 1.16:1 
—-nracnneneemnenmneterennttn reenter renneneserrersreeneuineermenenui—nr rine —ereprrnitntierie pnp per soe 


*Treated side, nasal sclera. 
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Fig. 2 (Finger and associates). Left, Untreated rabbit sclera in the area of the nasal treatment site (hematoxylin 
and eosin, x100). Right, Thickened rabbit sclera one month after heat treatment (42 C for one hour) 
(hematoxylin and eosin, x 100). 








Fig. 3 (Finger and associates). Normal untreated rabbit sclera. Collagen fibrils with large diameters 
{approximately 300 nm) predominate. Fibroblast (F) is in a resting condition with few organelles (x 11,000). 
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Fig. 4 (Finger and associates). Heat-treated rabbit sclera (43 C for one hour). Fibroblast (F) is activated with 


well-developed cisternae of rough-surfaced endoplasmic reticulum (rer). Newly formed collagen fibrils with 
smaller diameters of 70 to 150 nm (arrow) are closely apposed to the plasmalemma (x 11,000). 


Electron microscopy was performed on treat- 
ed and untreated rabbit eyes enucleated one 
month after treatment (43 C for one hour). 
Untreated rabbit sclera exhibited large collagen 
fibrils, 300 nm in diameter, and sclerocytes ina 
resting condition with few cytoplasmic orga- 
nelles (Fig. 3). In thermally treated sclera the 
fibroblasts were activated, as manifested by 
well-developed and dilated cisternae of rough- 
surfaced endoplasmic reticulum and hyper- 
trophic Golgi complexes. Newly formed colla- 
gen fibrils with smaller diameters (70 to 150 
nm) immediately surrounded the cells and 
their processes (Figs. 4 and 5). 





Discussion 
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Our results suggested that heat-induced 
scleral thickening is a purely thermal effect, 


because the etched-element heater merely de- 
posits heat onto the sclera. From an episcleral 
approach, this conductive heater provided a 
dose distribution that offered the least amount 
of intraocular penetration and therefore the 
greatest potential to spare subjacent retina and 
choroid. In contrast, inductive heating systems 
(microwave, ultrasound) induce heat within 
tissues and therefore produce greater penetra- 
tion to the subjacent retina and add nonthermal 
field effects (electromagnetic, sonic) as possible 
causes of scleral thickening.')” 

Hyperthermic treatment of scleral tissue with 
a conductive heat source (etched-element 
plaque) produced thickening of rabbit sclera 
that persisted for at least one month and proba- 
bly for as long as six months. Further studies 
are needed to determine such factors as the 
optimal heat dose (temperature by time) to 
maximize scleral hyperplasia, the exact longev- 
ity of these effects, and the tensile strength of 
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Fig. 5 (Finger and associates). Heat-treated rabbit sclera 
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SBR AS 


(43 C for one hour). Activated fibroblast (F) has 


well-developed rough-surfaced endoplasmic reticulum (rer) and a prominent Golgi complex (g). Newly formed 
collagen fibrils are again found around the cell (arrow) (x 11,000). 


treated tissue. The hyperplastic character of 
heat-induced scleral thickening was document- 
ed by the presence of increased numbers of 
newly synthesized collagen bundles, immature 
collagen, and activated fibroblasts within treat- 
ed sclera. If these effects are permanent, or 
even semipermanent, as well as innocuous, 
they indicate that some measure of control over 
the development of the size of the globe and 
therefore its refractive properties can be 
achieved. Similarly, if corneal fibroblasts (kera- 
tocytes) are stimulated to increase corneal 
thickness, there is a potential for modifying the 
curvature of the cornea. 

Although we noted no adverse effects 
that might preclude the clinical use of an 
etched-element hyperthermia plaque, further 
studies are needed to understand the genesis 
and evolution of heat-induced scleral hyper- 
plasia. ° 
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Congenital Herpes Simplex Retinitis 





James D. Reynolds, M.D., May Griebel, M.D., Susan Mallory, M.D., 
and Russell Steele, M.D. 


An 1,810-g girl born at 37 weeks of gestation 
had true congenital herpes simplex virus type 
2 infection. The neonate was born with hypo- 
pigmented skin lesions, brain lesions, and old 
heavily pigmented retinal scars in the posteri- 
or pole. There was no active ocular disease. 
Viral cultures, immunoperoxidase stains, and 
antibody determination by enzyme-linked im- 
munosorbent assay were all positive for her- 
pes simplex virus. Treatment with acyclovir 
healed the lesions within ten days. The clini- 
cal and laboratory findings indicated that the 
herpetic infection probably occurred in the 
second trimester. 


HERPES SIMPLEX infections in the newborn 
period are increasingly common and ocular 
involvement is often present.’* These infec- 
tions can be mild, involving only the skin, or 
severe, becoming disseminated or encephalitic. 
Ocular involvement may include the anterior 
segment, the posterior segment, or both. The 
common mode of transmission is acquisition of 
the virus during passage through the birth 
canal of the mother. A less common route of 
infection is through the cervical canal, most 
commonly after premature rupture of mem- 
branes. A rare form of herpetic infection is in 
utero infection, presumably transplacental. +*" 
Several reports of in utero infections contain 
ophthalmologic data,’** although these are ei- 
ther questionable in utero infections or contain 
undetailed ocular findings. 

We treated a case of true congenital, probably 
second-trimester, herpetic infection of a fetus 
with marked retinal scarring without inflamma- 
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tion or microphthalmos. This emphasizes the 
potential for herpetic ocular disease at or pre- 


ceding birth, a condition that may be confused 
with nonherpetic infectious diseases such as 
Toxoplasma, rubella, and cytomegalovirus infec- - 


tions. 





Case Report 





An 1,810-g girl was born at 37 weeks of 
gestation to an 18-year-old primigravida moth- 
er. During the pregnancy the mother had ges- 
tational diabetes and an upper respiratory in- 
fection that was treated with erythromycin. 
Although the mother had no overt sexually 
transmitted disease during pregnancy, the fa- 
ther had a history of recurrent herpes genitalis 
with recognized reactivation during the second 
trimester of the pregnancy. The couple had 
sexual contact when herpes lesions were 
present. 

The neonate was lethargic at birth with bul- 
lae and hypopigmented erosions in a linear 
distribution over most of the posterior left 
thigh, extending up to the perineum and labia. 
There were also scattered bullae on the chest 
and trunk. Weight, length, and head circumfer- 
ence were all less than the 5th percentile for 
gestational age. Vesicles or bullae did not in- 
volve mucous membranes and there was no 
hepatosplenomegaly. Laboratory findings in- 
cluded normal hemoglobin level, hematocrit, 
and platelet count. The white blood cell count 
was 4,100/cu mm with a normal differential. 
Lumbar puncture yielded normal cerebrospinal 
fluid. Initial cultures, including those for her- 
pes, were negative. Tzanck preparations of 
skin lesions were nondiagnostic. The infant 
continued to develop new skin vesicles during 
the first five days of life. These appeared on the 
lower lip, left palm and sole, and fingertips of 
the left hand. She remained afebrile and gradu- 
ally became more active. 

A skin biopsy specimen disclosed an intra- 
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Fig. 1 (Reynolds and associates). Two overlapping oblique views of the left eye show posterior pole of retina 


with large, atrophic, noninflamed herpetic scar. 


epidermal acantholytic blister with focal epi- 
thelial ballooning degeneration, focal dermal 
hemorrhage, and minimal lymphomonocytic 
superficial dermal infiltrates. Neither multinu- 
cleated giant cells nor viral inclusions were 
seen on multiple sections. Immunofluorescent 
stains were also negative. However, immuno- 
peroxidase stains for herpes simplex virus were 
positive and repeat viral cultures of new skin 
lesions were positive for herpes simplex virus 
type 2. Computed tomography of the head 
demonstrated bilateral subependymal cysts 
with a low-density abnormality in the left tem- 
poral region. Titers obtained by enzyme-linked 
immunosorbent assay were negative for toxo- 
plasmosis and cytomegalovirus but were mid- 
range positive for herpes simplex virus types 1 
and 2. 

Ophthalmologic evaluation disclosed large 
white atrophic macular scars bilaterally. Exter- 
nally, the eyes were unaffected. Conjunctiva, 
cornea, and lens were all clear. There was no 
anterior inflammation and no signs of old in- 
flammation such as keratic precipitates or pos- 
terior synechiae. Indirect ophthalmoscopy 
with the pupils dilated and scleral depression 
showed large posterior pole scars (Fig. 1). The 
scars were atrophic areas with variable border 
pigmentation. There were some low-lying 
vitreal cicatricial changes with traction of the 
optic disk structures (Fig. 2). Minimal optic 


nerve pallor was present. There was no overly- 
ing vitreal inflammation. The peripheral reti- 
nas were clear. 

This neonate was treated every eight hours 
with intravenous acyclovir, 30 mg/kg of body 





Fig. 2 (Reynolds and associates). Right eye shows 
oblique view of posterior pole of retina with cicatri- 
cial fibrous band extending to edge of large herpetic 
scar. 
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weight per day, for ten days. By the fourth day 
of therapy, no new lesions had appeared. After 
ten days, all the old lesions had healed. Weight 
gain was satisfactory during hospitalization al- 
though she had a poor suck. She was hyperton- 
ic and left the hospital with grossly normal 
neurologic findings. 


Discussion 


Evidence for in utero infection with herpes 
simplex virus is circumstantial but generally 
accepted.* There is a spectrum of clinical 
manifestations at least partially dependent on 
when the infection occurs. If early in the preg- 
nancy, a teratogenic effect produces congenital 
malformations.**" If contracted late in preg- 
nancy, the herpetic infection resembles the 
more typically acquired neonatal infection ex- 
cept that it is present at or very near 
birth, 48164226 

The present case was unusual in the combi- 
nation of clear in utero infection and detailed 
supporting ocular findings. Unlike previously 
described herpes simplex infection, this case 
produced neither the prominent congenital 
malformations typical of first-trimester infec- 
tion or the active ocular disease consistent with 
third-trimester disease. This infant's hypopig- 
mented skin lesions, brain lesions, and nonin- 
flamed quiet retinal scars without malforma- 
tion suggested second-trimester infection. This 
was also consistent with the timing of the 
father’s herpetic reactivation. 

Typical ocular findings in neonatally acquired 
herpetic disease include corneal ulceration, 
anterior uveitis, cataract formation, vitreal in- 
flammation, chorioretinitis, and optic atrophy. 
The mechanism of injury to the ocular struc- 
tures has been debated. From the few reports of 
neonatally acquired disease including ocular 
histopathologic findings, it now seems clear 
that the retina is subject to direct viral inva- 
sion." 

True in utero herpetic ocular infection is not 
well recognized, especially in the ophthalmic 
literature. Yanoff, Allman, and Fine’ reported a 
case they termed congenital although the pa- 
tient manifested no evidence of infection until 
10 days old and at that time had active herpetic 
corneal involvement and posterior uveitis. 
Nahmias and associates’ reported an in utero 
infection, which was probably ascending along 
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the cervical canal after preamture membrane 
rupture rather than transplacentally acquired, 
that included active herpetic corneal disease. 
Hagler, Walters, and Nahmias’ presented two 
cases, one probably acquired by the ascending 
route via premature membrane rupture and the 
other presumably acquired by the transplacen- 
tal route. Both patients had active herpetic 
disease soon after birth. The patient with prob- 
able transplacental infection had corneal ulcers 
at 3 davs of age. After these resolved, retinal 
scars were seen at 26 days. The other patient 
also had active corneal ulceration that resolved. 
At 49 days of age, the infant had active chorio- 
retinitis with marked vitreal inflammation. 
Hence, only one of these cases with detailed 
ocular findings seems to have been true in 
utero infection and all manifested were active 
inflammatory disease. _ 

Komorous and associates,” Montgomery, 
Flanders, and Yow,® South and associates,’ and 
Mitchell and McCall’ all reported presumed in 
utero herpetic infection associated with con- 
genital malformations that included the eye. 
Although the ophthalmic findings were briefly 
described without photographs, these patients 
had evidence of old, nonactive ocular insults. 
The findings included microphthalmos, retro- 
lental masses, possible retinal dysplasia, 
cloudy lenses, optic atrophy, and mild to mod- 
erate retinal scarring. Not all of these findings 
were noted near birth. No patient had isolated 
large posterior pole scarring. 

It is evident that in utero, transplacental 
herpetic infection can occur and the eyes can be 
affected. The timing of the insult may deter- 
mine the extent and type of ocular defects. 
Possibly infection during each trimester pro- 
duces findings typical of that time, with first- 
trimester infection producing teratogenic mal- 
formations, second-trimester disease causing 
quiescent scarring without malformation, and 
third-trimester involvement leading to a clini- 
cal pattern identical to that of active neonatally 
acquired infection. It is important for ophthal- 
mologists to be aware that signs of old or active 
herpetic ocular disease can be present at birth 
as a result of early, middle, or late in utero 
infection. It can, as in the present case, resem- 
ble lesions much more typical of in utero toxo- 
plasmosis scars. Early ophthalmologic exami- 
nation can help pinpoint possible herpetic 
disease in what is often a puzzling condition 
because of the rarity of in utero herpes simplex 
virus. 
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Central Retinal Artery Occlusion in Sneddon’s Disease 








Associated With Antiphospholipid Antibodies 
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J. Jonas, M.D., K. Kölble, M.D., H. E. Völcker, M.D., and J. R. Kalden, M.D. 


A 33-year-old woman with retinal artery oc- 
clusion also had Sneddon’s disease (livedo 
reticularis, neurologic abnormalities, and la- 
bile hypertension). While retinal artery occlu- 
sive disease obviously must be added to the 
symptomatic spectrum of this rare disorder, 
the detection of antiphospholipid antibodies 
in this patient has pathogenetic implications. 


OccLŁusions of the central retinal artery are 
ophthalmic complications in a considerable 
range of systemic diseases. They are frequent 
in states of hypercoagulability, increased blood 
viscosity, atherosclerosis, or severe long- 
standing hypertension. They occasionally re- 
sult from embolization secondary to valvular 
heart disease, ulceration of atheromatous 
plaques, or myocardial infarction.'* There are 
rare occurrences in autoimmune diseases, pri- 
marily in systemic lupus erythematosus,** Beh- 
cet’s disease,’ and Degos’ disease." 

We studied the case of a young woman with 
sudden visual loss who also had livedo reticu- 
laris, fleeting neurologic dysfunction, and la- 
bile hypertension, the symptomatic triad of 
Sneddon’s disease.” Extensive immunologic 
testing provided a possible pathogenetic clue to 
the association between this rare clinical entity 
and central retinal artery occlusion. 


Case Report 


A 33-year-old woman experienced a sudden 
visual loss in her right eye. There was no 
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history of tobacco or alcohol use, arthralgia, 
sensitivity to sunlight, oral ulcerations, abdom- 
inal pain, exposure to toxic materials, or recent 
foreign travel. She took 50 mg of metoprolol 


daily to control her arterial blood pressure. er 
There was no family history of collagen-vas- = 


cular or coronary artery disease, migraines, 
diabetes mellitus, or seizures. 
Two pregnancies, 15 and five years previous- 


ly, had been complicated by hemolytic disease k ! 


of the fetus. During the second pregnancy 
hypertension was noted for the first time and 
supervening proteinuria necessitated delivery | 
by cesarean section during the 35th week. After | 
the second pregnancy labile hypertension and 
occasional minimal proteinuria were noted. 
Seventeen months before our examination, she 
experienced recurrent headaches and fleeting 
visual field defects after an episode of fever. 
Neurologic examination, including computed 


cranial tomography, was noncontributory. The > 


electroencephalogram disclosed synchronous 
bitemporal paroxysmal dysrhythmias. In the 
two weeks preceding the visual loss the patient 
had increasing headaches. 


At the initial ophthalmologic examination 


visual acuity in the right eye was defective light — 
projection. There was a marked afferent pupil- 
lary disorder. Slit-lamp findings and intraocu- 
lar pressure were normal. Ophthalmoscopy 
showed a cherry-red macula with diffuse reti- 
nal edema and arteriolar narrowing (Fig. 1). An 
electroretinogram demonstrated slightly de- 
creased b-wave amplitudes. No abnormality of 
the left eye was detectable. Fluorescein angiog- 
raphy was not performed. The patient’s gener- 
al condition appeared to be unremarkable and 
her blood pressure was normal. Optic atrophy 
developed in the right eye during the next six 
weeks. 

An immunologist who examined the patient 
shortly after the occlusive event noticed truncal . 
and crural livedo reticularis and cold-inducible 
Raynaud’s phenomenon but no other clinical 
abnormalities (Fig. 2). The patient herself had 
noticed skin changes for at least eight months 
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Fig. 1 (Jonas and associates). Central retinal occlu- 
sion in a patient with Sneddon’s disease. Note the 
cherry-red macula with diffuse retinal edema and 
arteriolar narrowing. 


before the retinal vaso-occlusive event. Light 
and immunofluorescence microscopy of lesion- 
al skin specimens gave unspecific findings. 
Echocardiography, Holter monitor recordings, 
and Doppler ultrasonography were all noncon- 
tributory. The following laboratory tests for 
systemic disease were all within the normal 
ranges: erythrocyte sedimentation rate, com- 
plete blood cell count with differential, electro- 
lytes, blood lipids, blood urea nitrogen, and 
urinalysis. The patient belonged to blood 
group O (CcD.ee; Kell neg.) and an indirect 
Coombs’ test was positive for anti-E specificity. 
The partial thromboplastin time and kaolin 
clotting time were slightly prolonged. The car- 
diolipin complement-binding reaction was pos- 
itive at low titers but the fluorescent trepone- 
mal antibody absorption test was nonreactive. 
This constellation was interpreted as a false- 
positive reaction. Indirect enzyme immunoas- 
say on thin-layer chromatography repeatedly 
showed circulating IgG antibodies directed 
against phosphatidylethanolamine in serum 
dilutions of 1:50 (K. Kolble, I. Kalies, and J. R. 
Kalden, unpublished data). Clq-binding assay 
for circulating immune complexes gave an ini- 
tial value of 221 ug of aggregated human immu- 
noglobulin equivalent per milliliter (normal, 
<40 pg of aggregated human immunoglobulin 
per milliliter). Values later became normal. Ad- 
ditional immunologic assays for cryoglobulins, 
antibodies against double-stranded DNA, mi- 
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Fig. 2 (Jonas and associates). Livedo reticularis, 
the dermatologic hallmark of Sneddon’s disease. 
Crural red-blue efflorescences are arranged in an 
irregular blotchy and reticulate pattern. 


tochondria, smooth and striated muscle, ex- 
tractable nuclear antigens (Sm, nRNP), and 
rheumatoid factors were all negative. 

The diffuse headaches persisted, the patient 
experienced fluctuating right-sided hemihy- 
pesthesia, a transient aphasic attack (three 
months later), and an episode of inferior hemi- 
anopsia after passive exposure to cigarette 
smoke (seven months later). The patient’s con- 
dition more than 18 months after the retinal 
artery occlusion was unchanged on a regimen 














Vol. 102, No. 1 





of nicotinic acid, 250 mg three times a day, 
dipyridamole, 25 mg three times a day, and 
acetylsalicylic acid, 100 mg every other day. 
Recent magnetic resonance imaging of the 
brain yielded no evidence of structural cerebral 
lesions." 
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The cause of this woman’s retinal artery oc- 
clusion initially appeared to be elusive. The 
recognition of concurrent livedo reticularis and 
the unspecific neurologic abnormalities led to 
the diagnosis of Sneddon’s disease. The con- 
comitant detection of antiphospholipid anti- 
bodies in our patient suggested a common 
pathogenetic background to the array of her 
symptoms. 

Although Ehrmann” reported these clinical 
phenomena along with a reticular blue discol- 
oration of the skin in some of his patients 
suspected of having syphilis as early as 1912, 
the British dermatologist I. B. Sneddon” gave 
his name to the constellation of livedo 
reticularis, variable cerebrovascular symptoms, 
and labile hypertension. 

Although our patient had almost all the 
symptoms currently recognized as typical for 
Sneddon’s disease (that is, livedo reticularis, 
headaches, transient aphasic attacks, transient 
global amnesia,“ hypesthesia, hemiplegia, vis- 
ual field defects, and labile hypertension), she 
did not have arthralgia, excessive sensitivity to 
sunlight, malar rash, altered blood counts, se- 
rositis, oral ulcerations, or vasculitic skin signs. 
While mucocutaneous involvement of the eye- 
lids, secondary Sjégren’s syndrome, vasculitic 
retinopathy, and optic neuropathy are common 
ophthalmic manifestations of systemic lupus 
erythematosus, central retinal artery occlu- 
sions are comparatively rare complications in 
this disorder.** With autoimmune phenomena 
in this patient obviously limited to antiphos- 
pholipid antibodies, cutaneous immunofluor- 
escence microscopy noncontributory, and other 
immunologic tests repeatedly negative, the 
current criteria for systemic lupus erythem- 
atosus” were not fulfilled and no other specific 
autoimmune disease could be diagnosed. How- 
ever, cold-inducible Raynaud’s phenomenon 
was demonstrated in this patient, so other 
future immunopathologic abnormalities indic- 
ative of an overlapping syndrome cannot be 
excluded. 





Central Retinal Artery Occlusion in Sneddon’s Disease 








Beginning with the recognition that anti- 
phospholipid antibodies are closely linked to a 
peculiar clotting abnormality in systemic lupus 
erythematosus—the so-called lupus antico- 
agulant—this new class of autoantibodies is 
increasingly considered a general marker for 
thrombotic diathesis in various diseases, such 
as pulmonary hypertension,” lupoid sclero- 
sis," recurrent abortion," Lyme disease,” Beh- 
cet’s disease,” and Degos’ disease.* Oddly 
enough, the symptoms of the latter two disor- 
ders also include retinal vaso-occlusions; thus, 
our patient’s similar constellation of ocular vas- 
culopathy and antiphospholipid antibodies, 
first hinted at by the false-positive serologic 
tests for syphilis and the slight prolongation of 
clotting tests and later confirmed by a specific _ 
immunoassay, supports the role of antiphos- 
pholipid antibodies as promoters of thrombo- 
genesis in a wide spectrum of diseases. The _ 
paradox of these immunoglobulins interfering 
with hemostasis in vitro while simultaneously _ 
accelerating coagulation in vivo” remains un- 
solved, but the observed inhibitory effects on 
endothelial prostacyclin synthesis” or throm- 
bomodulin function™ provide at least hypo- 
thetical explanations for their modes of action 
in human disease. | 

Our patient exemplifies the widening spec- 
trum of Sneddon’s disease, which, though de- 
scribed more than 70 years ago, has remained a 
rather unknown condition. Knowledge of it, 
complemented if possible by specific immuno- 
assays to detect antiphospholipid antibodies, 
may prove helpful in the differential diagnosis 
of ocular vaso-occlusive disorders without ob- 
vious predisposing factors. 

Although controlled therapeutic studies are 
not available and unspecific immunosuppres- 
sion reportedly is not helpful,*“’ our experi- 
ence seems to indicate that a combined vasodi- 
latory and antithrombotic regimen has a 
somewhat retarding effect on the progression 
of this disorder. 
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Neodymium-YAG Laser Iridectomies in Glaucoma 
Associated With Closed or Occludable Angles 
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Richard P. Wilson, M.D., and Effie Poryzees, B.A. 


A review of our first 200 neodymium-YAG 
laser iridectomies performed over a two-year 
period in various forms of glaucoma showed 
patent iridectomies in 180 of 182 eyes (99% 
success) at the last examination (one to 26 
months postoperatively). Both failures had 
preexisting chronic uveitis. Eighteen eyes 
were lost to follow-up. 

Complications included intraocular pressure 
increased more than 10 mm Hg in 54 eyes 
(30%), hemorrhage in 36 eyes (20%), iritis in 21 
eyes (11.5%), posterior synechiae in 13 eyes 
(7%), corneal changes in seven eyes (4%), and 
pupillary distortion in six eyes (3%). With 
experience, fewer applications are required to 
penetrate the iris, and retreatment to obtain 
patency is less likely to be needed. 


ARGON LASER iridectomies have been per- 
formed for the past 15 years. Innovations in 
technique and instrumentation during this 
time have simplified the procedure. With expe- 
rience, penetration can be achieved in almost 
all cases. More recently, the neodymium-YAG 
laser has been introduced for treating various 
ophthalmic problems, primarily to open cloud- 
ed posterior capsules after extracapsular cata- 
ract surgery. The neodymium-YAG laser also 
lends itself to iridectomies.'"' We have used it 
in more than 200 cases. 


Subjects and Methods 


The indications for neodymium-YAG laser 
iridectomy are similar to those for argon laser 
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or surgical iridectomy and include acute pri- 
mary angle closure, chronic primary angle clo- 
sure, intermittent primary angle closure, 
occludable angles with evidence of previous 
angle closure, fellow eyes capable of closure, 
and incomplete surgical iridectomies. Of the 
200 treated eyes, 18 were lost to follow-up. 
Table 1 lists the diagnoses in the remaining 182. 
Each patient had a thorough preoperative oph- 


thalmic examinations that included Snellen vis- 


ual acuity testing, slit- -lamp biomicroscopy, 
Goldmann tonometry, gonioscopy, optic nerve 
evaluation, and perimetry. 

An informed consent was obtained. Pilocar- 


pine 2% was instilled starting one hour before =~ 


iridectomy, in three doses, ten minutes apart. 
Local anesthetic eyedrops were used. Laser 
surgery was not performed unless the cornea 
and anterior chamber were relatively clear and 


the anterior chamber of adequate depth (at. 


least 0.5 mm between the corneal endothelium 


and the anterior iris stroma). A spot on the = 


superior iris was chosen whenever possible so 
that the iridectomy would be under the upper 
eyelid. The iridectomy was placed as far pe- 
ripherally as possible (Figure). 

We used the Lasag Microruptor 2 with a CGI 
lens in all instances with settings of 3 to 9.5 mJ, 
one to six bursts per application, and a spot 
size of 70 ym. Slit-lamp observation of the eye 
was performed and intraocular pressure mea- 
sured at hourly intervals for the first three 


TABLE 1 
DIAGNOSES 
DIAGNOSES | | NO. OF EYES 
Occludable angles 58 
Acute primary angle closure 42 
Chronic primary angle closure 40 
Intermittent primary angle closure 27 
Fellow eye capable of closure 6 
Chronic uveitis (posterior synechiae) o $ 
Other 4 
Total 182 
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Figure (Schwartz and associates). Spot at which to 
aim the neodymium-YAG laser for iridectomy. 


hours. Follow-up examinations were done after 
24 to 72 hours, one week, one month, three 
months, and as needed thereafter. Follow-up 
examinations consisted of Snellen visual acuity 
testing, slit-lamp examination (with special at- 
tention to the cornea, anterior chamber, paten- 
cy of the iridectomy, and clarity of the lens), 
intraocular pressure by applanation tonome- 
try, and evaluation of the optic nerve. 

Postoperatively the patients continued to use 
the same medicines they had been using preop- 
eratively, but either fluromethalone or prednis- 
olone acetate 1% eyedrops were added four 
times a day for one week. 

We defined a procedure as a ‘’success’’ only 
when slit-lamp observation showed the lens or 
vitreous directly through the iridectomy. 
Transillumination was not considered adequate 
evidence of penetration. 

Mean follow-up was 9.3 months (range, one 
to 26 months). The average power used was 5.9 
mJ (range, 3 to 9.5 mJ). The average number of 
applications was four (range, one to 30) and the 
average number of bursts per application was 
three (range, one to six). The subjects ranged in 
age from 18 to 87 years. Sixty-five were men 
and 117 were women. Of the 182 eyes, 80 were 
blue, 74 were brown, and 28 were hazel. 





Results 


A patent iridectomy was present at the final 
examination in 180 of the 182 eyes (“‘success” 
rate of 99%). There were two late failures; both 





TABLE 2 
COMPLICATIONS 
EYES 
lritis 21 11.5 
Posterior synechiae 13 7 
Corneal changes 7 4 
Lens changes 0 0 
Pupillary distortion 6 3 
Hemorrhage” 36 20 
intraocular pressure increase > 10 mm Hg 54 30 





*Hemorrhages were graded as follows: 1+ (28 eyes), small clot 
of blood near or adjacent to the iridectomy; 2+ (five eyes), trickle 
of blood from the iridectomy site; 3+ (three eyes), layering out of 
blood in the inferior angie. 


patients had preexisting uveitis. Sixteen eyes 
(9%) required a second treatment one day to 14 
weeks after the initial iridectomy. It took five 
applications on the average to penetrate a 
brown iris and 3.4 applications on the average 
to penetrate a hazel or blue iris. 

Table 2 lists the complications. There were no 
lenticular changes in this group. Hemorrhage 
occurred in 36 eyes. 


Increased intraocular pressure was common, 
just as it is in argon laser iridectomy.’* Table 3 
lists the intraocular pressure results with time. 
The greatest increase in intraocular pressure 
occurred between one and three hours. By 24 to 
72 hours, the intraocular pressure returned to 
normal. However, in 54 eyes (30%) intraocular 
pressure increased more than 10 mm Hg, in 27 
eyes (15%) it increased more than 15 mm Hg, 
and in 13 eyes (7%) it increased more than 20 
mm Hg. 


TABLE 3 
INTRAOCULAR PRESSURE RESULTS 





INTRAOCULAR PRESSURE 


(MM Ha) 
a cM E ee eh 
Preoperatively 19.6 6 to 46 
At 1 hour 23.0 8 to 69 
At 2 nours 24.2 10 to 52 
At 3 hours 22.2 10 to 50 
At 1 to 3 days 17.0 4 to 45 
At 7 to 10 days 19.1 5 to 50 
At 1 month 18.6 7 to 40 
At 3 months 18.6 7 to 40 
At 6 months 18.5 5 to 32 
At longest follow-up 18.0 6 to 33 
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TABLE 4 
IRIS PENETRATION 








APPLICATIONS 
TIME PER EYE (AVERAGE) 
First 6 months 5.0 
Second 6 months 4.5 
Third 6 months 43 
Fourth 6 months 1.8 





Visual acuity at the longest follow-up was 
within two lines of the original visual acuity in 
147 eyes, was better by more than two lines in 
22, and was worse by more than two lines in 13. 
Among the 13 individuals whose vision wors- 
ened, we found five individuals with progres- 
sive cataracts, one with progressive corneal 
dystrophy, two with progressive macular de- 
generation, one with chronic superficial punc- 
tate keratitis not present before treatment, one 
with progressive glaucomatous optic nerve 
damage, and one with chloroquine maculopa- 
thy. In two eyes the cause of the visual decrease 
was unknown. Ninety-seven patients required 
the same number of medicines after treatment 
as they did before treatment, 66 required less 
medicine, and 19 required more medicine. 


Discussion 


In this study, neodymium-YAG laser iridec- 
tomy produced a patent iridectomy in 99% of 
the cases. This rate of success occurred in our 
first 200 patients (182 of whom were available 
for follow-up). Argon laser iridectomy involves 
a learning curve.” Three of us had never used 
the neodymium-YAG laser in humans before 
performing these iridectomies, although all 
had experience with the argon laser. Our suc- 
cess rate was quite good from the start, but as 
more experience was gained, the number of 
applications required to penetrate the iris de- 
creased (Table 4). 

Hemorrhage is uncommon in argon laser 
iridectomy but occurred in 36 of our cases 
(20%). Hemorrhage is more likely with the 
neodymium-YAG laser because it causes a me- 
chanical rather than a thermal disruption of 
tissue. > Hemorrhage can be avoided by sur- 
rounding the site of planned iridectomy with 
coagulating burns from either an argon laser or 
the freerunning mode of the neodymium-YAG 
laser.” 

Sixteen eyes (9%) required a second treat- 





TABLE 5 
RETREATMENT TO ACHIEVE PATENCY 





RETREATED EYES 





TIME NO. Ye 
First 6 months 7 of 47 15 
Second 6 months 7 of 64 11 
Third 6 months 2 of 37 5 
Fourth 6 months 0 of 34 0 
Total 16 of 182 9 





ment; with experience, however, retreatment 
was required less often (Table 5). The amount 
of pigmentation of the iris does not seem to 
play an important role in determining success. 
However, proper aiming of the laser appears to 
be the most important factor. An Abraham or 
Lasag CGI] lens is helpful. 

Iritis occurred in 21 patients (11.5%); this was 
controlled with medicine and did not appear to 
be a problem clinically. 

Increased intraocular pressure concerned us. 
Increases of more than 10 mm Hg occurred in 
54 eyes (30%). This was similar to the change 
noted with argon laser iridectomy.’* Conse- 
quently, pretreatment or frequent postopera- 
tive treatment with pilocarpine 2% should be 
administered. Despite treatment, however, in- 
traocular pressure may remain increased, if an 
optic nerve is at risk, one may prefer to perform 
a surgical iridectomy in which the likelihood of 
an increase in intraocular pressure may be less. 

One of our greatest fears before performing 
this study was damaging the lens of a phakic 
eye. In this group of 182 eyes, no lenticular 
damage was noted. However, the iridectomies 
were small and changes may easily have been 
missed. We believe, however, that damage was 
minimal because we took great care to aim the 
laser as peripherally as possible. If this guide- 
line is meticulously followed, any energy pene- 
trating the iris will be away from the lens 
(Figure). 

We found neodymium-YAG laser iridecto- 
mies to be successful; they are easier to per- 
form than either argon laser iridectomies or 
surgical iridectomies. Although the complica- 
tions do not seem clinically significant, longer 
follow-up is needed. 
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Penetrating Keratoplasty After Placement of a Temporary a 





Keratoprosthesis During Pars Plana Vitrectomy 


Steven B. Koenig, M.D., H. Richard McDonald, M.D., George A. Williams, M.D., 
and Gary W. Abrams, M.D. 


Five eyes of five patients with opaque corne- 
as underwent penetrating keratoplasty after 
pars plana vitrectomy. In each case, the 
Landers-Foulks temporary keratoprosthesis 
provided visualization of the vitreous cavity 
and retina, allowed successful removal of 
hemorrhagic vitreous, and permitted retinal 
reattachment. Corneal grafts remained clear 
in two eyes; three grafts developed strom- 
al edema. Useful postoperative vision was 
achieved in two eyes. However, proliferative 
vitreoretinopathy, postoperative hypotony, 
atrophia bulbi, and corneal edema resulted in 
poor vision in three eyes. 


LANDERS AND ASSOCIATES’ described a tempo- 
rary keratoprosthesis to visualize intraocular 
structures during pars plana vitrectomy in eyes 
with opaque corneas. The device is a clear 
threaded polymethylmethacrylate cylinder that 
is positioned in a trephined corneal bed and 
provides a clear view during surgery. It is 
replaced with a corneal graft before the comple- 
tion of surgery. The surgical technique has 
been previously described,’* but the late re- 
sults of penetrating keratoplasty after the use 
of the temporary keratoprosthesis (commonly 
referred to as the Landers-Foulks keratopros- 
thesis) have not been described. We used the 
Landers-Foulks keratoprosthesis in five pa- 
tients who underwent pars plana vitrectomy 
and penetrating keratoplasty. 
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Subjects and Methods 


From September 1984 through August 1985, a 
seven eyes of seven patients underwent pene- 
trating keratoplasty after pars plana vitrectomy- 


in which a Landers-Foulks type 2 keratopros- `` 


thesis was used. Two patients, each of whom. 
developed recurrent retinal detachment and 
loss of light perception, were unable to return 
for follow-up examinations and were excluded 
from the study. Table 1 shows the preoperative 
clinical information for the remaining five pa- 
tients. The patients’ ages ranged from 23 to 87 
years. All eyes exhibited significant corneal 
opacification that precluded adequate visuali- 
zation of the vitreous and retina. With one 
exception (Patient 2), all eyes were surgically 
aphakic; in one eye (Patient 5), a dislocated 
anterior-chamber intraocular lens was associat- 
ed with fibrovascular ingrowth. Three eyes had 
dense vitreous hemorrhage preoperatively. 
One eye (Case 3) had undergone silicone oil 
injection and one eye (Case 4) demonstrated a 
clear vitreous cavity. Four eyes had rhegmatog- 
enous retinal detachments demonstrated pre- 
operatively by echography or indirect ophthal- 
moscopy. 

Two of the three eyes with proliferative vit- 
reoretinopathy preoperatively had undergone 
previous vitreoretinal surgery including pos- 
terior vitrectomy, membrane stripping, and 
endolaser photocoagulation. These eyes exhib- 
ited ocular hypotony before the pars plana 
vitrectomy in which the Landers-Foulks tempo- 
rary keratoprosthesis was used. 

A T-shaped temporal peritomy and nasal 
radial peritomy were fashioned. The extraocu- 
lar muscles were secured with 4-0 black silk 
sutures. A single or double Flieringa ring was. _ 
positioned on the globe to avoid previously . 
marked sclerotomy sites and sutured to the 
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TABLE 1 
PREOPERATIVE CLINICAL DATA 





PATIENT NO., SEX 


AGE (yrs) PRIMARY DIAGNOSIS 
1, M, 55 Retinal detachment 
2, M, 50 Trauma None 
3, M, 23 Congenital cataract, 
myopia 
4, M, 87 Lattice corneal dystrophy, 
aphakia 
5, F, 78 Fibrovascular ingrowth 


PREVIOUS SURGERY 


Scleral buckle, lensectomy, 3 vitrectomies, endolaser photocoagulation, 
membrane stripping 


Lensectomy, scleral buckle, 3 vitrectomies, endolaser photocoagulation, 
silicone oil injection, 2 membrane strippings 


intracapsular cataract extraction, penetrating keratoplasty 


intracapsular cataract extraction with intraocular lens implantation 





episclera with interrupted 6-0 silk sutures. 
After a sclerotomy, the infusion port was con- 
nected to the balanced salt solution and the 
-intraocular pressure returned to a normal level. 
The host cornea was incised to two-thirds 
depth with a 7-mm disposable trephine. The 
anterior chamber was entered with a razor- 
blade knife and the host cornea excised with 
Katzin scissors. The Landers-Foulks type 2 
keratoprosthesis, which is 7.2 mm in diameter, 
was then screwed into the recipient corneal bed 
by applying gentle pressure to the anterior 
surface with a cotton-tipped swab while rotat- 
ing the support struts with two curved tying 
forceps. Two 8-0 silk sutures were used to 
anchor the keratoprosthesis struts to the host 
cornea. The vitrectomy instrument and fiber- 
optic light were introduced through separate 
sclerotomy sites and the pars plana vitrectomy 
was performed.” In each case, the Landers- 
Foulks temporary keratoprosthesis provided an 


undistorted view of the intraocular structures 
and allowed successful repair of four eyes with 
preoperative retinal detachments. No contact 
lens was necessary to visualize the posterior 
pole; the peripheral retina was adequately 
seen, allowing dissection of anterior mem- 
branes. Silicone oil injection or removal (Cases 
1 and 3), endolaser photocoagulation (Cases 1, 
2, and 4), and scleral buckling (Cases 2 and 4) 
were performed with the keratoprosthesis in 
place (Table 2). After the vitrectomy, the kera- 
toprosthesis was removed. A donor corneal 
button 7.5 mm in diameter was then punched 
from the endothelial side of a cornea preserved 
in McCarey-Kaufman medium. The donor but- 
ton was sutured with 16 interrupted 9-0 or 10-0 
nylon sutures. 

Postoperatively, all eyes received frequent 
topical antibiotics, corticosteroids, and cyclo- 
plegic eyedrops. The topical antibiotics and 
cycloplegics were gradually decreased but all 








TABLE 2 
SURGICAL DATA 
PATIENT DONOR AGE 
NO. (YRS) PRIMARY PROCEDURE SECONDARY PROCEDURE 
1 38 Posterior vitrectomy, retinal membrane stripping, None 
endoiaser photocoagulation, silicone oil injection, 
penetrating keratoplasty 
2 41 Lensectomy, posterior vitrectomy, scleral buckle, Posterior vitrectomy, retinal membrane stripping, 
endolaser photocoagulation, penetrating keratoplasty relaxing retinotomy, retinal tack insertion, endolaser 
photocoagulation 
3 54 Removal of silicone oil, retinal membrane stripping, None 
penetrating keratoplasty 
4 13 Posterior vitrectomy, scleral buckle, endolaser None 
photocoagulation, penetrating keratoplasty 
5 21 Membranectomy, removal of intraocular lens, Denver-Krupin valve, YAG laser membranotomy 


posterior vitrectomy, penetrating keratoplasty 
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TABLE 1 (Continued) 








PROLIFERATIVE 
CORNEA VITREOUS RETINA VITREORETINOPATHY 
Aphakic bullous keratopathy Hemorrhage Rhegmatogenous detachment, ciliary Grade D-3 
body detachment 
Blood staining Hemorrhage Rhegmatogenous detachment Grade D-2 
Leukoma, band keratopathy Clear Rhegmatogenous detachment Grade D-2 
Failed graft Clear Rhegmatogenous detachment None 
Pseudophakic bullous keratopathy Hemorrhage Attached None 


eyes continued to receive low-dose topical cor- 
ticosteroids. In one eye (Case 5), increased 
intraocular pressure was treated by inserting a 
Denver-Krupin valve. This eye subsequently 
developed a cyclitic membrane that required 
discission with a neodymium-YAG laser. Visual 
acuity was tested in all eyes with multiple 
pinholes and a +10.0-diopter spherical test 
lens. 





Results 





Corneal transplant—The average postopera- 
tive follow-up period in this group of patients 
was approximately seven months (Table 3). The 
average donor age was 33 years. Corneal trans- 
plantation was performed without complica- 
tion in all eyes. No postoperative wound leaks 
occurred and the donor corneal epithelium 
promptly healed in all cases. Although all 
grafts demonstrated mild to moderate stromal 
edema in the early postoperative period, no 
primary donor failures occurred. Two of the 
five grafts were optically clear, two were hazy, 
and one was cloudy (Table 3). Patient 1 had a 
clear graft despite atrophia bulbi and contact 
between the intraocular silicone oil and the 
donor corneal endothelium. One eye (Case 3) 
developed an immunologic graft rejection five 
months after surgery and was successfully 
treated with intensive topical corticosteroid 
eyedrops. This eye later developed persistent 
mild corneal edema. The remaining hazy and 
cloudy grafts demonstrated stromal edema not 
associated with chronic intraocular inflamma- 
tion, increased intraocular pressure, or homo- 
graft reaction. 

Retina—Despite retinal reattachment, four 





eyes (Cases 1, 2, 3, and 5) developed postoper- 
ative hypotony. We presume that ocular hy- — 
potony resulted from anterior proliferative and. 
tractional changes on the ciliary body. One eye © 
(Case 4) demonstrated persistent macular 
edema five months after surgery. In each case, 
the vitreous cavity remained clear. 

Visual acuity—The postoperative visual acu- 
ities are listed in Table 3. Despite cystoid macu- 
lar edema, one eye (Patient 4) has a visual 
acuity of 5/200 and a second (Patient 5) has a 
visual acuity of 2/200. In three patients, visual 
acuity is hand movements. In Patients 2, 3, and 
5, the reduced vision was believed to result 
from retinal and ciliary body abnormalities in 
addition to opacification of the ocular media. 

Complications—One eye (Patient 5) devel- 
oped markedly increased intraocular pressure 
from secondary angle-closure glaucoma in the 
early postoperative period. After insertion of a 
Denver-Krupin valve, this patient developed a 
dense neovascularized cyclitic membrane and 
persistent ocular hypotony. A partial mem- 


TABLE 3 
POSTOPERATIVE RESULTS 





INTRAOCULAR 
PATIENT VISUAL’ PRESSURE FOLLOW-UP 
NO. CORNEA RETINA ACUITY (mM He) COMPLICATIONS — (mos) 
; Clear attached HM 5  Atrophia buibi 13 
2 Cloudy Attached HM 5  Atrophia bulbi 7 
3 Hazy Attached HM 5 Ocular hypotony, 7 
homograft re- 
action 
4 Ciear Attached 5/200 12 Macular edema 5 
5 Hazy Attached 2/200 5 Ocular hypotony, 3 
cyclitic mem- 
brane 





*HM, hand movements. 
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branotomy was later performed with a neo- 
dymium-YAG laser. 





Discussion 





Closed-system pars plana vitrectomy re- 
quires a clear cornea so that intraocular struc- 
tures can be visualized. In eyes with coexistent 
corneal opacification from edema, scarring, or 
blood staining, the Landers-Foulks temporary 
keratoprosthesis can be used to visualize the 
retina and vitreous during surgery.! The type 2 
keratoprosthesis used in our series can be an- 
chored to the host cornea with interrupted 
sutures and provides a watertight seal. The 
prosthesis remains in place during rotation and 
scleral depression of the globe. The refractive 
power of the keratoprosthesis is —85.4 diopters 
in an aphakic fluid-filled eye! and it provides an 
undistorted view of the retina without a contact 
lens. This technique allows a single-procedure 
attempt at surgical rehabilitation of a diseased 
retina in an eye with an opaque cornea. 

A scleral fixation ring prevents collapse of 
the host cornea and anterior chamber angle and 
aids placement of the keratoprosthesis. This is 
particularly important in eyes that have under- 
gone previous vitrectomy surgery. The scleral 
fixation ring should be sutured to a normoten- 
sive globe after the sclerotomy sites have been 
marked, but before the infusion port has been 
positioned. Infusion fluid is used to maintain 
normal intraocular pressure during trephina- 
tion of the recipient cornea and placement of 
the keratoprosthesis.? Because the pars plana 
cannot be visualized in these cases, we use a 
4-mm infusion cannula to minimize the chance 


of subretinal or choroidal infusion. We seat the 


keratoprosthesis by applying gentle pressure 
to the optic with a cotton-tipped swab while 
rotating the struts with forceps. Carroll‘ devel- 
oped a modified serrefine that allows easy rota- 
tion of the 6.2-mm keratoprosthesis into the 
recipient corneal bed. 

We prefer the larger 7.2-mm diameter 
Landers-Foulks keratoprosthesis because it al- 
lows better visualization of the peripheral reti- 
na and simplifies the surgical procedure. The 
clarity of view through the keratoprosthesis is 
excellent. Scleral depression, necessary to view 
anterior abnormalities, is easy to do with this 
lens. 

By transplanting a 7.5-mm diameter donor 
cornea into a 7-mm recipient bed, we obviate 


the optical problems associated with grafts of 
similar diameters’ and eliminate the need to 
trephine the host cornea twice.’ A graft that is 
oversized by 0.5 mm accommodates potential 
dilation of the recipient corneal bed by the 
keratoprosthesis and reduces the risk of post- 
operative increased intraocular pressure from 
angle compression.® Interrupted 9-0 or 10-0 
monofilament nylon sutures provide a strong 
wound closure that tolerates postoperative 
scleral depression. 

In our series, corneal edema occurred in eyes 
with hypotony or atrophia bulbi. Berkowitz, 
Klyce, and Kaufman,’ using fluorophotometry, 
documented aqueous humor hyposecretion as- 
sociated with hypotony and corneal edema 
after penetrating keratoplasty. In the absence 
of clinically recognizable causes of graft failure, 
we speculate that lack of nutrients in the aque- 
ous humor and deficient hydrostatic pressure 
may cause endothelial dysfunction and corneal 
edema in these eyes. In addition to preopera- 
tive prognostic categories,’ postoperative hy- 
potony may be a determinant of graft clarity. 

Despite postoperative hypotony and contact 
between intraocular silicone and the donor en- 
dothelium, Patient 1 maintained a clear graft. 
Sternberg and associates? suggested that sili- 
cone-endothelial contact may cause stromal 
thinning by dehydration resulting from evap- 
oration. Prolonged contact, however, may 
cause corneal scarring, retrocorneal membrane 
formation, and band keratopathy (Table 1, 
Case 3). | ; 

Our patients had corneal opacification and 
advanced vitreoretinal abnormalities. Three 
patients with rhegmatogenous retinal detach- 
ments had associated proliferative vitreoreti- 
nopathy ranging from grade D-2 to grade D-3.” 
Five patients underwent one or more surgical 
procedures before or after pars plana vitrec- 
tomy with the Landers-Foulks keratopros- 
thesis. Nevertheless, in each case the tempo- 
rary keratoprosthesis provided clear media and 
allowed retinal reattachment by means of pos- 
terior vitrectomy in conjunction with epiretinal 
membrane stripping, anterior membrane dis- 
section, scleral buckling, air-fluid exchanges, 
or silicone oil injection. 

In one case (Patient 1), silicone oil was used 
as a vitreous substitute after successful reat- 
tachment of a retina that had detached secon- 
dary to severe proliferative vitreoretinopathy. 
After the silicone oil injection had been per- 
formed, the keratoprosthesis was removed to 
transplant the donor cornea. As the kera- 
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toprosthesis was lifted, silicone oil appeared at 
the corneal wound. In such cases, loss of sili- 
cone oil is inevitable after removal of the kera- 
toprosthesis. After the transplant is in place, 
more silicone must be added. In our case, the 
loss of silicone did not result in a disturbance of 
the attached retina. Despite contact between 
the donor endothelium and silicone oil, the 
cornea stayed clear and the silicone did not 
seem to affect corneal wound healing (Table 3, 
Case 1). The use of sodium hyaluronate in 
combination with silicone oil should be avoid- 
ed. Sodium hyaluronate sinks to the posterior 
pole, is difficult to aspirate from the posterior 
cavity, and causes suboptimal silicone filling 
after absorption. 

Despite anatomically successful surgery in 
all cases, only two patients retained useful 
vision postoperatively. The remaining pa- 
tients, including those with hypotony and atro- 
phia bulbi, maintained visual acuities of hand 
movements throughout the postoperative peri- 
od. The visual results reflected the severity of 
the underlying vitreoretinal abnormalities in 
our series. Three eyes had retinal detachments 
secondary to severe proliferative vitreoretinop- 
athy and one had extensive fibrous ingrowth. 
The keratoprosthesis in no way worsened the 
prognosis of these eyes. 

The Landers-Foulks keratoprosthesis is a 
simple device that allows a closed-system vit- 
rectomy to be performed in patients with 
opaque corneas. This technique allows an at- 
tempt at surgical rehabilitation in eyes that 
would otherwise be inoperable. 
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The Effects of Hard and Soft Contact Lenses on the 
Corneal Endothelium 





Scott M. Mac Rae, M.D., Mamoru Matsuda, M.D., Steve Shellans, B.S., 
and Larry F. Rich, M.D. 


We examined the morphologic characteris- 
tics of the corneal endothelium in three groups 
of contact lens wearers: those who had used 
daily-wear soft contact lenses for an average of 
6.3 years, long-term (>20 years) users of hard 
contact lenses, and former users of hard con- 
tact lenses who had worn them for an average 
of 9.6 years but who had discontinued them for 
an average of 4.3 years. When compared to 
age-matched controls, all groups had similar 
endothelial cell densities but demonstrated 
significant increases in variation of cellular 
size (polymegethism) and shape (pleomor- 
phism). We found that daily-wear soft contact 
lenses can cause endothelial polymegethism 
and pleomorphism similar to those caused by 
hard contact lenses and that the endothelial 
changes induced by hard contact lenses are 
more profound with greater duration of wear 
and are apparently not completely reversible. 


THE NUMBER of contact lens wearers in the 
United States has increased from 16 to 18 mil- 
lion in 1982 to approximately 20 million in 
1985’; this includes approximately 4 million 
people who use polymethylmethacrylate hard 
contact lenses and 10.5 million who use daily- 
wear soft contact lenses. 

Several reports have demonstrated that users 
of polymethylmethacrylate hard contact lenses 
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have a greater degree of polymegethism (varia- 
tion in cell size) of the corneal endothelium, 
with cell density remaining in the normal 
range.” These findings may be important be- 
cause Rao and associates’ noted that if the 
endothelial cell density is similar preopera- 
tively, patients with a greater degree of poly- 
megethism are more likely to have irreversible 
corneal edema after intraocular lens implant 
surgery than patients with less variation in cell 
size. However, pleomorphism (variation in cell 
shape) may also be a sensitive indicator of the 
health of the corneal endothelium.** In a previ- 
ous study, we found that the endothelium in 
individuals who had worn polymethylmeth- 
acrylate hard contact lenses for ten to 20 years 
had marked pleomorphism demonstrated by a 
decrease in the proportion of hexagonal cells 
and an increase in nonhexagonal cells.‘ Pleo- 
morphism of the endothelium may be an indi- 
cation of an unstable or stressed monolayer 
because a regular hexagonal pattern is the most 
stable structure geometrically and thermody- 
namically to tesselate a plane.? A number of 
conditions are associated with pleomorphism, 
including diabetes mellitus,’ keratoconus,* arc 
welding burns,’ and the early healing phase 
after cataract extraction or corneal transplanta- 
tion.” 

In this study, we evaluated the morphologic 
characteristics of the corneal endothelium in 
three different groups of contact lens wearers 
and compared them with age-matched con- 
trols. These groups allowed us to determine the 
effects of daily-wear soft contact lenses and 
polymethylmethacrylate hard contact lenses on 
the corneal endothelium, whether duration of 
wear of hard contact lenses was associated with 
a greater tendency toward polymegethism and 
pleomorphism, and whether the morphometric 
changes noted with hard contact lenses were 
reversible. To our knowledge, the effects of 
daily-wear soft contact lenses on the corneal 
endothelium and the long-term reversibility of 
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hard contact lenses on the corneal endothelium 
have not been previously assessed. 





Subjects and Methods 





A total of 52 contact lens wearers (103 eyes) 
were selected at random from hospital employ- 
ees or students at the Oregon Health Sciences 
University and the Medical College of Wiscon- 
sin. In one case only one eye was studied 
because of unilateral trauma to the other eye. 
These subjects were divided into three different 
groups (Table 1): Group 1 consisted of 20 users 
of daily-wear soft contact lenses. Group 2 con- 
sisted of 12 subjects who had worn polymethyl- 
methacrylate hard contact lenses for ten to 20 
years. This group participated in a previous 
study.‘ Group 3 contained 17 subjects who had 
worn polymethylmethacrylate hard contact 
lenses for more than 20 years. Group 4 consist- 
ed of 15 former users of polymethylmethacry- 
late hard contact lenses. Most patients in 
Group 4 had stopped wearing contact lenses 
because of a lack of motivation. 

These groups were matched by age with 
normal volunteers who had no history of con- 
tact lens wear and who met the exclusion crite- 
ria noted below. Interviews were conducted 
with both the patients and the controls and 


individuals with histories of ocular trauma or 
arc welding burns, diabetes, glaucoma, or ante- 
rior segment surgery were excluded. Contact 
lens wearing patients who had more than two 
bouts of overwear were also excluded. A slit- 
lamp examination was performed on the eye- 
lashes, tear film, cornea, and anterior segment, 
and the subjects were excluded if any abnor- 
malities were noted. 

Specular microscopy of the central endotheli- 
um was performed on both eyes in the initial 
phase of the study, using a specular micro- 
scope with a field size of less than 0.02 mm’. 
Later, we used a wide-field specular micro- 
scope with a field size of 0.1 mm’. The age- 
matched control subject had either narrow- or 
wide-field specular microscopy to match the 
type of specular microscopy that the patient 
had had. Eight to ten photographs were taken 
of each cornea. A separate masked examiner 
performed all tracing and digitizing. The pho- 
tographs with good cell boundaries were used 
for analysis. We then digitized 100 cells by 
touching the cell apices with a graphics tablet 
pen. The coordinates were entered onto a digi- 
tizer table and analyzed by quantitative mor- 
phometric software developed by Inaba and 
associates.” We analyzed the cell sizes by a 
variety of factors, including cell density, cell 
perimetry, mean cell size, coefficient of varia- 
tion in mean cell area, standard deviation of the 








TABLE 1 
MEAN AGES AND DURATIONS OF CONTACT LENS USE 
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MEAN DURATION OF CONTACT LENS USE! 





GROUP" NO. MEAN AGE’ 
(YRS) YEARS HOURS 

Group 1 

Subjects 20 28.0 + 1.4 6.3 + 0.76 33,343 

Controls 20 28.3 + 1.4 oe —_ 
Group 2? 

Subjects 12 28.8 + 1.0 14.9 + 0.51 69,350 

Controls 12 28.9 + 1.1 — — 
Group 3 

Subjects 17 39.9 + 1.2 22.9 + 0.57 127,344 

Controls 17 39.9 + 1.2 — _ 
Group 4§ 

Subjects 15 33.0 + 1.26 9.7 + 1.7 51,691 

Controls 15 32.9 + 1.25 — — 


e 


*Group 1, daily-wear soft contact lenses; Group 2, polymethylmethacrylate hard contact lenses worn for less than 20 years; Group 3, 
polymethyimethacrylate hard contact lenses worn for more than 20 years; Group 4, former users of polymethylmethacrylate contact lenses. 
‘Mean + 1 S.E.M. | 

‘Data for this group taken from Mac Rae and associates.* 
§Contact lens use had been discontinued for an average of 4.3 + 1.1 years. 
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cell size, and figure coefficient. The cell density 
was calculated by dividing 1,000,000 by the 
mean cell area. We calculated the coefficient of 
variation of mean cell area by dividing the 
standard deviation of cell area by the mean cell 
area. The coefficient of variation is a dimen- 
sionless index independent of cell size which 
provides a good quantitative assessment of 
polymegethism.” 

Cell shapes were evaluated by noting the 
number of apices of each cell. This was done by 
digitizing the apex of each cell and then report- 
ing the relative frequency of four-, five-, six-, 
seven-, eight-, and nine-sided cells in the mon- 
olayer (pleomorphism). Since six-sided cells 
predominate in the endothelial monolayer, a 
reduction in the frequency of hexagonal cells 
results in greater pleomorphism. We obtained 
the figure coefficient by the formula 41A/P2, 
where A is the cell area in micrometers squared 
and P is the perimeter. The figure coefficient is 
also a dimensionless index that describes the 
degree to which a cell approximates a circle. A 
perfect circle has a value of 1.00 and a perfect 
hexagon has a value of 0.907. An unpaired 
t-test was used to analyze the data for statistical 
significance (P<.05). 





Results 





The cell densities of the various groups were 
not significantly different from those of the 
age-matched control groups (Table 2). How- 
ever, there was a statistically significant de- 
crease in the relative frequency of hexagonality 
in all groups of contact lens wearers. The great- 
est difference in hexagonality (a 19.3% de- 
crease) was found in Group 3; there was a 
16.7% decrease in Group 2 and a 12.7% de- 
crease in Group 1 when they were compared to 
their respective control groups. However, pa- 
tients in Group 4 who had stopped wearing 
their hard contact lenses for an average of 4.3 
years also had a difference in hexagonality 
(8.7%). The coefficient of variation in mean cell 
area was significantly increased in all groups of 
contact lens wearers. The greatest increase in 
the coefficient of variation in comparison to the 
respective control groups occurred in Group 3 
(67%); the increase was 43% in Group 1 and 
38% in Group 2. Group 4 had the smallest 
difference in coefficient of variation (18%). 
There was also a statistically significant de- 
crease in the figure coefficent for all groups of 
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contact lens wearers. In each group, the data 
for the right eye were compared to those for the 
left and were not significantly different. 

An individual using daily-wear soft contact 
lenses shows moderate signs of polymegethism 
and pleomorphism compared to a normal con- 
trol (Fig. 1). A marked tendency toward in- 
creasing polymegethism and pleomorphism, 
manifested by the increased coefficient of varia- 
tion in mean cell area and the decreased rela- 
tive frequency of hexagonality, is seen with 
increased hard contact lens wear (Fig. 2). Areas 
of clustering of large and small cells were also 
seen (Fig. 3); this finding has been described 
previously.’ We also noted frequent groups of 
four- and five-sided cells pointing toward a 
central site, suggesting cell loss (Fig. 4). 





Discussion 





The patients in Group 1, who had used daily- 
wear soft contact lenses for an average of 6.3 
years, developed significant polymegethism 
and pleomorphism similar to those noted in 
Group 2.* Similar polymegethetic changes have 
also been reported in a small group using 
extended-wear soft contact lenses.“ Users of 
daily-wear soft contact lenses, however, are not 
exposed to the nocturnal hypoxia and 10% to 
15% corneal swelling that users of extended- 
wear soft contact lenses undergo." Several in- 
vestigators have shown that daily-wear soft 
contact lenses may cause transient endothelial 
blebs only minutes after insertion.'*!" It ap- 
pears, therefore, that the endothelium is sensi- 
tive to even mild environmental changes. 

The mechanism for the morphometric chang- 
es seen with contact lens wear may be hypoxic 
stress since polymegethetic changes were not 
noted in another study of patients who wore 
silicone elastomer lenses (high oxygen permea- 
bility) on a daily-wear basis for four years and 
on an extended-wear basis for an average of 
two years.”* In contrast, polymethylmethacry- 
late hard contact lenses (poor oxygen permea- 
bility) cause hypoxia and 6% corneal swelling 
while tear osmolality remains unchanged,” 
suggesting that the corneal edema is caused by 
hypoxia rather than tear osmolality changes. 
Daily-wear soft contact lenses are moderately 
oxygen-permeable and cause corneal swelling 
of 0% to 2%.*"! Previous studies with soft 
contact lenses have demonstrated that a mini- 
mal oxygen transmissibility of 5 to 22 x 10-9 
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TABLE 2 
ENDOTHELIAL CHARACTERISTICS 


ne eesnneeinenenenenenmmennenpesnenanammmmmnmmemnntentanenuesmenmnenmnecmmmmmmneinecietetenenenmmmmmnsmmmemsnmmucssussnnsssssusnsnunmnecmmccnnassuscuenesns =a 
GROUP” CELL DENSITY? FREQUENCY OF HEXAGONALITY’ COEFFICIENT OF VARIATION FIGURE COEFFICIENT’ 


(CELLS/MM?) (%) IN MEAN CELL AREA’ 

Group 1 

Subjects 2,987 + 75.0 50.0 + 2.0° 0.358 + 0.012° 0.8790 + 0.0010* 

Controls 2,875 = 71.4 62.7 = 2.4 0.249 + 0.012 0.8827 + 0.0012 
Group 2§ 

Subjects 2,984 + 62.1 52.4 + 1.73 0.364 + 0.0187 0.8760 + 0.0012' 

Controls 2,884 + 62.2 69.1 + 0.8 0.263 + 0.008 0.8838 + 0.0008 
Group 3 

Subjects 2,852 = 121.6 46.9 + 3.8' 0.448 + 0.041' 0.8710 + 0.0030 

Controls 2,883 + 60.6 66.2 + 1.2 0.267 + 0,007 0.8848 + 0.0006 
Group 4 

Subjects 2,793 + 90.3 56.9 + 2.4! 0.311 + 0.014 0.8793 + 0.0016 

Controls 2,866 + 67.1 65.6 + 1.9 0.263 + 0.008 0.8840 + 0.0010 





‘Group 1, daily-wear soft contact lenses; Group 2, polymethylmethacrylate hard contact lenses worn for less than 20 years; Group 3, 
polymethyimethacrylate hard contact lenses worn for more than 20 years; Group 4, former users of polymethyimethacrylate contact lenses. 

‘Mean + 1 S.E.M. 

'P<.05. 

§Data for this group taken from Mac Rae and associates.‘ 


22 23 


(cm/sec)(ml of oxygen x mm Hg)**? is needed A number of factors associated with hypoxia 


to provide the cornea with the estimated mini- 
mal oxygen tension of 10 to 40 mm Hg required 
to minimize corneal swelling with a contact 
lens in place." 





may contribute to the endothelial changes 
noted with contact lens wear. The hypoxia 
associated with contact lens wear may result in 
an osmotic buildup of lactic acid in the stroma, 





Fig. 1 (Mac Rae and associates). Left, Specular microscopy in a 24-year-old nonuser of contact lenses 
demonstrates cells with uniform areas and shapes. The cell density is 2,447 cells/mm’, and the relative frequency 
of hexagons is 75%. The coefficient of variation in mean cell area is 0.248 (x 186). Right, Specular microscopy ina 
29-year-old patient who has worn daily-wear soft contact lenses for 12 years. The cell density is 2,830 cells/mm’, 
and the relative frequency of hexagons is 51%. The coefficient of variation in mean cell area is 0.381 (x 186). 
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causing the cornea to swell.” In addition, in- 
creased levels of lactic acid" in the aqueous 
humor and reduced levels of oxygen” in the 
aqueous humor have been noted with contact 
lens wear in cats. It is unclear whether the 
endothelial polymegethism and pleomorphism 
are caused by (1) chronic corneal swelling and 
deswelling, (2) a buildup of toxic byproducts, 
such as lactic acid or contact lens preservatives, 
or (3) relative long-term hypoxia and an anaer- 
obic metabolic shift of the corneal endotheli- 
um. Further investigation is needed to deter- 


Fig. 2 (Mac Rae and associates). Top left, Specular 
microscopy in a 35-year-old man who has worn 
polymethylmethacrylate hard contact lenses for ap- 
proximately 15 years. The cell density is 2,670 cells/ 
mmf, the relative frequency of hexagons is 63%, and 
the coefficient of variation in mean cell area is 0.342 
(x 186). Top right, Specular microscopy in a 37-year- 
old man who has worn polymethylmethacrylate hard 
contact lenses for 21 years. The cell density is 2,703 
cells/mm“, the relative frequency of hexagons is 49%, 
and the coefficient of variation in mean cell area is 
0.492 (x 186). Bottom left, Specular microscopy in a 
40-year-old woman who has worn polymethylmeth- 
acrylate hard contact lenses for 23 years. The cell 
density is 1,676 cells/mm’, the relative frequency of 
hexagons is 24%, and the coefficient of variation in 
mean cell area is 0.662 (x 186). 


mine the exact mechanism that causes 
morphometric changes; however, it seems like- 
ly that hypoxia plays a key role in the endothe- 
lial changes noted with hard and daily-wear 
soft contact lenses. 

Hirst and associates’ noted that longer use of 
polymethylmethacrylate hard contact lenses 
may be associated with an increase in the de- 
gree of polymegethism. We also noted a 
marked tendency toward increasing polymege- 
thism and pleomorphism, manifested by the 
increased coefficient of variation and the re- 


k. 
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Fig. 3 (Mac Rae and associates). Wide-field specu- 
lar microscopy in a 39-year-old patient who has worn 
polymethylmethacrylate hard contact lenses for 22 
years. There is marked pleomorphism (relative fre- 
quency of hexagons, 41%) and polymegethism (coef- 
ficient of variation in mean cell area, 0.675). The cell 
density is 1,785 cells/mm*, with areas of clustering of 
large and small cells (x 186). 


duced frequency of hexagonal cells with in- 
creased use of polymethylmethacrylate hard 
contact lenses (Table 2). Rao and associates° 
noted that patients with preoperative polymeg- 
ethism may have a greater likelihood of devel- 
oping irreversible corneal edema than patients 
without cell size abnormalities. In that same 
study, reduced preoperative cell densities were 
not associated with a greater tendency to devel- 
op persistent postoperative corneal edema. En- 
dothelial polymegethism has also been associ- 
ated with a reduced corneal deswelling rate 
when the cornea is swollen with a thick 
hydrogel lens.” Endothelial pleomorphism, in- 
duced by contact lenses, may also be indicative 
of instability or stress of the monolayer. Be- 
cause a regular hexagonal pattern is thermody- 
namically and geometrically the most stable 
way to tessellate or fill a plane,’*” a pleomor- 
phic cell layer may be relatively unstable and 
more susceptible to stress. Thus, the polymeg- 
ethism associated with contact lenses may be 
an indication that the cornea has less adaptive 
reserve to meet subsequent stress such as cata- 
ract surgery. 

Polymegethism and pleomorphism may also 


Contact Lenses and the Corneal Endothelium 55 








Fig. 4 (Mac Rae and associates). Wide-field specu- 
lar microscopy in a patient using daily-wear soft 
contact lenses. The arrows indicate a group of cells 
pointing toward an area where a cell may have died 
(x396). 


precede a decrease in cell density. A previous 
study on type I diabetics demonstrated pleo- 
morphism and polymegethism 19.7 years after 
the onset of diabetes’ along with cell density 
reduction 34.3 years after the onset of diabetes. 
Thus, there may be a considerable delay be- 
tween the time when pleomorphism and poly- 
megethism are noted and that when cell densi- 
ty is affected. Two patients in our Group 3 had 
severe polymegethism and pleomorphism as 
well as cell densities reduced (<1,800 cells/ 
mm*), raising the concern that some isolated 
long-term users of contact lenses may have a 
tendency toward reduced endothelial cell den- 
sities. Studying more patients in this group 
would demonstrate whether this was a sporad- 
ic finding or a definite trend. Early signs of cell 
loss may be present when cells point toward a 
particular area (Fig. 4). These areas correspond 
closely to areas noted in organ culture when a 
cell has recently died and the apices of the 
surrounding cells point toward the site of the 
dead cell.” The apical area of the surrounding 
cell expands to fill in the defect left by the 
adjacent lost cell. 

We also evaluated the reversibility of the 
morphometric changes in those who had 
stopped wearing polymethylmethacrylate hard 
contact lenses for an average of 4.3 years after 
wearing them an average of 9.6 years. The 
persistence of endothelial abnormalities in this 
group indicated that the changes caused by 
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hard contact lenses are not completely revers- 
ible. It is interesting that the morphometric 
abnormalities were less pronounced in this 
group than in Groups 2 and 3, but it is unclear 
whether this resulted from partial reversibility 
of the morphometric changes or the shorter 
duration of wear. We know that morphometric 
remodeling does occur after surgical trauma to 
the endothelium and may take as long as two 
years to stabilize." Although limited mitosis 
does occur in humans,*! it seems unlikely that 
this plays a significant role in former users of 
hard contact lenses, since we saw no evidence 
of cell division in our patients. 

This study showed that significant endotheli- 
al pleomorphism and polymegethism may 
occur with hard and daily-wear soft contact 
lenses. The changes noted with polymethyl- 


methacrylate hard contact lenses apparently 
©. are not completely reversible and are more 
> profound with greater duration of wear. The 


_ cause of these morphometric changes is unclear 
< but may be related to cell loss or remodeling 
_ from hypoxic stress. Whether more oxygen per- 


= meability in contact lenses will prevent these 
=- changes requires further investigation. These 


_ studies may have important consequences for 
_ long-term corneal health in contact lens wear- 
ers, particularly those who eventually undergo 
ocular surgery such as cataract surgery or radi- 
al keratotomy. 
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Corneal Ulcers Associated with Daily-Wear and 


Extended-Wear Contact Lenses 
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Bartly J. Mondino, M.D., Barry A. Weissman, O.D., M. Daniel Farb, M.D., 
and Thomas H. Pettit, M.D. 


Over a 21-month period, we treated corneal 
ulcers in 11 patients using daily-wear contact 
lenses and 29 patients using extended-wear 
contact lenses. Since more patients use daily- 
wear than extended-wear lenses, this suggests 
that patients using extended-wear lenses are at 
greater risk for the development of corneal 
ulcers. Positive bacterial cultures were ob- 
tained from the corneal scrapings of nine of 11 
patients using daily-wear lenses and 20 of 29 
patients using extended-wear lenses. In the 
daily-wear group, all 11 patients failed to exer- 
cise satisfactory care in using and disinfecting 
their contact lenses: three did not wash their 
hands before manipulating the contact lenses, 
eight wore them overnight, two did not use 
any disinfecting system, and four had contam- 
inated contact lens cases, solutions, or drops. 
In the extended-wear group, 17 patients failed 
to exercise satisfactory care in using and disin- 
fecting their contact lenses: 12 had contaminat- 
ed contact lens care systems, two did not use 
any disinfection system, five reported not 
washing their hands befere contact lens ma- 
nipulation, and two disinfected their contact 
lenses at intervals of more than a month. We 
were unable to identify any defect in the way 
12 patients took care of their extended-wear 
lenses, suggesting that there may be a problem 
with these contact lenses even when care is 
satisfactory. 


EXTENDED-WEAR contact lenses have been 
used for nearly a decade. Although early stud- 
ies suggested few serious complications, '™* re- 
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cent reports have shown that extended-wear 
contact lenses may be associated with bacterial 
corneal ulcers** and that the incidence of this 
complication may be higher with extended- 
wear than with daily-wear lenses.* Corneal 
epithelial breakdown related either to recent 
contact lens manipulation’ or to long-term 
overnight anoxic stress** and contamination of 
contact lens solutions or cases"! may be im- 
portant factors in the pathogenesis of these 
ulcers. 

We compared contact lens care procedures 
used by patients who developed corneal ulcers 
while using daily-wear contact lenses with 
those of patients who used extended-wear con- 
tact lenses. We sought to identify factors that 
may be important in the development of corne- 
al ulcers in these patients and to account for the 
increased incidence of corneal ulcers associated 
with extended-wear contact lenses. 


Subjects and Methods 


MAAA et ARNETTE Fe AN OE HAT tte err AA ARS rete arre-TeRrERAr RAR HARLIN Hehe py, 


We studied 40 patients treated at the Jules 
stein Eye Institute over a 21-month period 
(from February 1984 to November 1985) with 
the clinical diagnosis of bacterial corneal ulcer 
associated with the use of daily-wear or 
extended-wear contact lenses for refractive, 
nontherapeutic purposes. All our patients 
had ocular pain, conjunctival hyperemia and 
edema, and corneal ulcers associated with 
dense, white, stromal infiltration. Our study 
population included 29 patients using extend- 
ed-wear contact lenses and 11 patients using 
daily-wear contact lenses. 

Cultures were obtained in a uniform manner 
from all patients. After topical application of 
proparacaine hydrochloride 0.5%, a platinum 
spatula was used to obtain material from the 
leading edge and base of all corneal ulcers. The 
corneal scrapings were streaked on blood and 
chocolate agar plates and Sabouraud’s medium 


58 ©OAMERICAN JOURNAL OF OPHTHALMOLOGY 102:58-65, JuLy, 1986 


Vol. 102, No. 1 


Corneal Ulcers Associated With Contact Lenses 59 


a a nO SONNET 


and immersed in thioglycolate. Diagnostic 
scrapings of material from the corneal ulcers 
were examined after staining with Gram and 
Giemsa stains. We also cultured all contact lens 
cases and care solutions as well as any ocular 
drops used by the patient. 

All patients were treated with fortified genta- 
micin sulfate (15 mg/ml) and cefazolin (50 
mg/ml) applied topically at least once each 
hour. Additionally, some patients were treated 
initially with subconjunctival injections of gen- 
tamicin sulfate (20 mg) and cefazolin (100 mg). 
In ulcers threatening perforation, intravenous 
gentamicin sulfate (80 mg every eight hours) 
and cefazolin (1,500 mg every six hours) were 
also used. Antibiotic administration was modi- 
fied later on the basis of specific sensitivities of 
isolated organisms by the microdilution test. 
When the overlying epithelium was intact, cor- 
neal ulcers were considered to be healed, and 
the patients were discharged. 

Patients were questioned in detail regarding 
their contact lens care practices, including dis- 
infection technique, washing hands before con- 
tact lens manipulation, frequency of contact 
lens removal and disinfection, and the last 
manipulation of the contact lens before the 
onset of symptoms and last visit to dispensing 
professional. Information on the type and the 
age of the contact lens worn was obtained and 
verified whenever possible by a telephone call 
to the dispenser. Patients were also questioned 
about the duration of symptoms before they 
sought treatment as well as the nature of any 
treatment instituted elsewhere. Inappropriate 
treatment was defined as the use of topical 
corticosteroids, pressure patching, or reassur- 
ance that nothing was wrong. 

Care was considered satisfactory if the pa- 
tient met the following criteria: (1) washed 
hands before contact lens manipulation; (2) 
used any contact lens care system approved by 
the Food and Drug Administration according to 
the manufacturer’s recommendations; (3) re- 
moved and disinfected daily-wear contact lens- 
es nightly and extended-wear contact lenses at 
least once a month; and (4) did not have bacter- 
ial contamination of contact lens cases or care 
solutions. 





Results 





Daily-wear contact lenses—Eleven patients 
in our study developed corneal ulcers while 





using daily-wear contact lenses (Table 1). The 
patients in this group ranged in age from 20 to 
73 years (mean, 42 years). There were seven 
men and four women. Two patients with 
aphakia wore polymethylmethacrylate contact 
lenses; the remaining nine patients included 
eight with myopia and one with hyperopia who 
wore hydrogel contact lenses. Four patients 
used chemical disinfection, three used heat, 
one used peroxide, two used no disinfection 
system, and one developed a corneal ulcer 
before she had an opportunity to disinfect her 
contact lenses. Six patients generally disinfect- 
ed their contact lenses every day, one every ten 
days, and one every 15 days. Three patients 
removed their contact lenses daily, and eight 
reported overnight wear although their contact 
lenses were not approved by the Food and 
Drug Administration for extended-wear use. 
The contact lenses ranged from two weeks to 
six years old (mean, 19 months). 

Positive bacterial cultures were obtained 
from the corneal scrapings of nine of the 11 
patients. In this group, two of 11 contact lens 
solutions, none of eight eyedrop bottles, and 
three of seven contact lens cases were found 
contaminated with bacteria. A total of four 
patients in this group had bacterial contamina- 
tion of their contact lens care systems (cases, 
care solutions, or ocular drops). The same or- 
ganism, Pseudomonas aeruginosa, was recovered 
from both the corneas and care systems of two 
patients. 

All 11 patients failed to exercise satisfactory 
care in using and disinfecting their contact 
lenses: three did not wash their hands before 
manipulating the contact lenses, eight wore 
them overnight, two did not use any disinfect- 
ing system, and four had contaminated contact 
lens cases, solutions, or drops. Patient 6, who 
used no disinfection system and stored his 
contact lenses in 0.5% proparacaine, was the 
most flagrant example of improper care. 

The intervals from last professional evalua- 
tion to onset of corneal ulceration ranged from 
nine days to 48 months (mean, 19 months). 
Seven patients delayed seeking treatment for 
more than 24 hours after the development of 
ocular symptoms. Only one patient in this 
group received inappropriate initial treatment 
(pressure patching). 

In this group, six patients had central ulcers 
involving the middle third of the cornea and 
five had peripheral ulcers involving the superi- 
or third of the cornea. Only two patients had 
hypopyons (Fig. 1). 
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TABLE 1 
CLINICAL DATA FOR PATIENTS WITH DAILY-WEAR CONTACT LENSES 


tne =e renner ent 


CONTACT LENS 


PATIENT NO., REFRACTION WATER CONTENT AGE CARE SYSTEM DISINFECTION OVERNIGHT HANDWASHING COMPLIANCE 
SEX, (%) (Mos) FREQUENCY (pays) WEAR BEFORE MANIPULATION 
AGE (yas) 
1,M,.20 = Myopia Unknown* 1.5 None ne Yes Yes No 
2,M,45 Myopia 38 30.0 Cold 10 Yes Yes No 
3,M,23 Myopia 38 48.0 Heat 1 No No No 
4, M, 33 Myopia 38 12.0 Cold 1 Yes Yes No 
5, M, 71 Aphakia 0' 72.0 Cold 1 Yes Yes No 
6, M, 73 Aphakia 0’ 7.0. None -l No Yes No 
7, F,58  Hyperopia 46 12.0 Cold 15 Yes Yes No 
8, M, 23 Myopia 38 11.0 Heat 1 No No No 
9, F,22 Myopia Unknown* 16.0 Heat 1 Yes No No 
10, F, 51 Myopia 55 4.0 Peroxide 1 Yes Yes No 
11, F,45 Myopia 45 0.5 ~ No chance to use Yes Yes No 





“Hydrogel contact lenses of unknown water content. 
‘Polymethyimethacrylate contact lenses. 


Extended-wear contact lenses—Twenty-nine 
patients in our study developed corneal ulcers 
while using extended-wear contact lenses 
(Table 2). The patients in this group ranged in 
age from 18 to 83 years (mean, 36 years). There 
were ten men and 19 women. Twenty-eight 
patients wore hydrogel contact lenses, and one 
(Patient 31) wore a flexible silicone lens. There 
were 21 myopic patients, four hyperopic pa- 
tients, and four aphakic patients in this group. 
sixteen patients used chemical disinfection, 
five used heat, four used peroxide, two used no 
disinfection system, and two developed corne- 
al ulcers before they had the opportunity to 
disinfect their contact lenses. The contact lens- 
es in this group were three days to 30 months 
old (mean, 7.5 months). Seven patients disin- 
fected their contact lenses every three to seven 
days, 13 every two weeks, three every three 
weeks, two every one or two months, two had 
no chance to disinfect their contact lenses be- 
fore the development of corneal ulcers, and two 
used no disinfection system (Fig. 2). 

Bacteria were cultured from the corneas of 20 





Fig. 1 (Mondino and associates). Locations of cor- 
neal ulcers. The cornea is divided into superior and 





inferior thirds and into a peripheral 3-mm area and a 
central 6-mm area. Diagonally lined area represents 
extended-wear group and open area represents 
daily-wear group. The number of ulcers at each 
location is indicated. 


of 29 patients. Pseudomonas aeruginosa was the 
most common (nine of 20 patients). In this 
group, two of 59 solutions, two of 18 eyedrop 
bottles, and 12 of 20 cases were contaminated 
with bacteria. A total of 12 patients in this 
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TABLE 1 (Continued) 


Nh 


RESULTS OF BACTERIAL CULTURES 


CORNEA SOLUTIONS 
Staphylococcus epidermidis No growth 
S. epidermidis No growth 
Propionibacterium acnes No growth 
No growth No growth 


Proteus mirabilis 


S. epidermidis Not tested 
Pseudomonas aeruginosa No growth 
S. epidermidis No growth 


Staphylococcus aureus, Serratia marcescens, P. 
P. aeruginosa 
P. aeruginosa 


No growth 


Not tested 
Not tested 


group had bacterial contamination of the con- 
tact lens care systems (cases, solutions, or ocu- 
lar drops). In eight patients, the organism cul- 
tured from the cornea also contaminated some 
aspect of the care system. 

Seventeen patients failed to exercise satisfac- 
tory care in using and disinfecting their contact 
lenses. Five patients reported not washing 
their hands before contact lens manipulation, 
12 had contaminated care systems, two used no 
disinfection system, and two disinfected their 
contact lenses less often than once a month. 

In this group, 11 patients had last manipulat- 
ed their contact lenses one or two days before 
the onset of symptoms; for seven patients, the 
interval was three to five days, and for ten it 
was more than seven days. In one case, the last 
manipulation could not be determined. Nine 
patients delayed seeking treatment for more 
than 24 hours after the development of ocular 
symptoms. Ten patients described inappropri- 
ate initial treatment. The time from the last 
professional examination to the development 
of corneal ulceration was one month or less for 
nine patients, four to five months for six pa- 
tients, six to nine months for eight patients, 
nine to 12 months for two patients, and longer 
than one year for the remaining four patients. 

In this group, 17 patients had central corneal 
ulcers and 12 had peripheral corneal ulcers. 
Eleven ulcers involved the superior third of the 
cornea, 14 involved the middle third, and four 





Pseudomonas fluorescens putida 


aeruginosa, Klebsiella oxytoca 


CASE ULCER LOCATION 
Enterobacter cloacae Central; middle third 
Not tested | Peripheral; superior third 
No growth Central; middie third 
Not tested Peripheral; superior third 
Not tested Peripheral; superior third 
No growth Central; middle third | 
No growth Central; middie third 
No growth Peripheral; superior third 
P. aeruginosa Central; middie third — 


Central: middle third 


P. aeruginosa E 
Peripheral; superior third. 


Not tested 


involved the inferior third of the cornea (Fig. © 
1). Three patients had hypopyons. k 





Discussion 





In a previous study, we reported that the use _ 
of soft contact lenses on an extended-wear — 
basis may be complicated by the development — 
of bacterial corneal ulcers.’ We suspected that ` 
the incidence of corneal ulcers was higher with ~ 
extended-wear than daily-wear lenses because — 


we treated corneal ulcers in 18 patients wearing __ 
extended-wear contact lenses compared to 11 ; 


patients wearing daily-wear contact lenses dur- 


ing a two-year period. The results of the pres- - ae 


ent study supported our previous findings. 


Over a 21-month period, we treated corneal “gk 


ulcers in 29 patients using extended-wear con- 
tact lenses and only 11 patients using daily- 
wear contact lenses. Because more patients 
wear contact lenses on a daily basis (approxi- 
mately 5:1, according to C. A. Schwartz, un- 
published data), we suggest that patients using 
extended-wear contact lenses are at greater risk 
for the development of bacterial corneal ulcers. 

In the present report, we studied factors that 
might be important in the development of bac- 


terial corneal ulcers in patients using either 
daily- or extended-wear contact lenses (Table 


3). The ages of patients in both groups were 
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TABLE 2 
CLINICAL DATA FOR PATIENTS WITH EXTENDED-WEAR CONTACT LENSES 


CONTACT LENS 


DISINFECTION 
PATIENT NO., REFRACTION WATER CONTENT AGE CARE SYSTEM FREQUENCY OVERNIGHT HANDWASHING BEFORE 
SEX, (%) (mos) (pays) WEAR MANIPULATION 
AGE (yrs) 

wa ean ere 
12, F, 20 Myopia 45 1.0 Cold 14 Yes No 
13, M, 26 Myopia Unknown* 10.0 Heat 7 Yes Yes 
mor 14, F, 26 Myopia 55 6.0 Cold 18 Yes Yes 
oe. 18, F, 29 Myopia 74 0.25 Cold 14 Yes Yes 
“oS. 46, F, 26 Myopia 45 7.0 Heat 14 Yes Yes 
cee i 17, F, 28 Myopia 55 3.5 Cold 5 Yes Yes 
18, M, 39 Myopia 55 6.0 Cold 10 Yes Yes 
-> 19, F, 30 Aphakia 55 2.0 None — Yes No 
= 20, M, 31 Myopia 74 5.0 Coid 5 Yes Yes 
< 21, F, 83 Aphakia 79 1.0 Heat 30 Yes Yes 
= 22, M, 28 Myopia 55 12.0 Heat 7 Yes Yes 
o 23, F, 25 Myopia 55 5.0 Cold 14 Yes No 
o 24, F,51 Hyperopia 55 0.5 No chance to use ~ Yes Yes 
25, F, 29 Myopia 55 9.0 Peroxide 14 Yes Yes 
26, F, 46 Myopia 38 11.0 Heat 3or4 Yes No 
27, F,51  Hyperopia 55 13.0 Cold 14 Yes Yes 
< 28, M, 26 Myopia 71 12.0 Cold 14 Yes Yes 
_ 29, M, 68 Aphakia 55 12.0 None >s Yes Yes 
` 30, F, 23 Myopia 38 4.0 Coid 14 Yes Yes 
o 31, M, 48 Aphakia 0’ 0.1 No chance to use = Yes sn 
32, F, 22 Myopia 55 4.0 Cold 21 Yes No 
o 33, M, 40 Myopia 55 6.0 Cold 14 to 21 Yes Yes 
34, F, 18 Myopia 71 0.25 Peroxide 14 Yes Yes 
35, F, 45 Hyperopia 55 24.0 Cold 42 to 56 Yes Yes 
<> 36, M,28 Myopia 55 30.0 Cold 14 Yes Yes 
37, M, 53 Hyperopia 55 1.5 Cold 14 Yes Yes 
38, F, 32 Myopia 71 10.0 Cold 14 Yes Yes 
39, F, 35 Myopia 70 12.0 Peroxide 7 Yes Yes 
40, F, 27 Myopia 55 9.0 Peroxide 49 Yes Yes 


*Hydrogel contact lenses of unknown water content. 
"Silicone contact lenses. 
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TABLE 2 (Continued) 








COMPLIANCE 


CORNEA 


RESULTS OF BACTERIAL CULTURES 


SOLUTIONS 


CASE 


ULCER LOCATION = = 


Yes 
Yes 


No 
No 
No 
No 


Propionibacterium acnes 
Pseudomonas aeruginosa, 


Staphylococcus epidermidis 


S. epidermidis 
P. acnes 
No growth 


Staphylococcus aureus; 
S. epidermidis 

P, aeruginosa 

P. aeruginosa 


No growth 

S. epidermidis, Coryne- 
bacterium sp. 

P. aeruginosa 

No growth 

Hemophilus influenzae 

S. epidermidis 


P. aeruginosa 

S. epidermidis 

No growth 

P. aeruginosa 

No growth 

Morganella morgagni 

No growth 

P. aeruginosa 

No growth 

S. epidermidis, Coryne- 
bacterium sp. 

S. aureus 

P. aeruginosa 


P. aeruginosa 
No growth 
No growth 


No growth 
Not tested 


No growth 
No growth 
No growth 


No growth 


Not tested 
No growth 


No growth 
Not tested 


P. aeruginosa 

No growth 

No growth 

Serratia marcescens; S. 
epidermidis, Pseudomonas 
multiphilia, Klebsiella, 
Pseudomonas fluorescens 
putida 

Not tested 

No growth 

No growth 

Not tested 

No growth 

None 

No growth 

No growth 

Not tested 

No growth 


No growth 
No growth 


No growth 
No growth 
No growth 


Corynebacterium sp. 
Not tested 


No growth 
P. acnes 
No growth 


S. epidermidis 


P. aeruginosa 
P. aeruginosa 


No growth 
Not tested 


S. epidermidis 

Not tested 

P. aeruginosa 

S. marcescens, P. multiphilia, 
Flavobacteria 


P. aeruginosa 
No growth 

S. epidermidis 
Not tested 

No growth 
None 

Not tested 

No growth 

Not tested 

Not tested 


Not tested 

P. aeruginosa, S. epidermidis, 
Corynebacterium sp. 

No growth 

S. epidermidis 

No growth 


Peripheral; superior third 

Central; inferior third; 
hypopyon 

Central; middle third ©. 

Peripheral; superior third 

Central; middle third; = 
hypopyon — a 

Peripheral; inferior third 

















Central; middle thi 
Central; middle thi 

hypopyon 
Central; middle third; 


Central; inferior third ` 


Central; middle third - 
Peripheral; inferior third 
Peripheral; superior third 
Peripheral; superior third 





Central; middie third ` ah 
Central; middle third = ==> 
Peripheral; superior third 
Central; middle third 
Peripheral; superior third 
Central; middle third 
Peripheral; superior third 
Central; middie third 
Central; superior third = 
Central; middle third =- 












Peripheral; superior third 
Central; middie third | 


Central; middle third 
Peripheral; superior third 
Peripheral; superior third - 
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NUMBER OF PATIENTS 
N 






<i i2 3 2 Not No 


Hee Weeks — Months yet Disinfection 
Removed 


DISINFECTION FREQUENCY 
Fig. 2 (Mondino and associates). Numbers of 
extended-wear patients routinely removing and dis- 
infecting their contact lenses at various periods. Two 
- patients developed symptoms before they had an 
opportunity to disinfect their contact lenses and two 
patients used no disinfection procedures. 


approximately the same. There were more men 
_ than women in the daily-wear group but more 


~~ women than men in the extended-wear group. 
< The most common refractive error in both 


_ groups was myopia. The most commonly used 
_ disinfection system in both groups was chemi- 
- cal, but patients using heat or peroxide also 
- developed ulcers (Fig. 3). In both groups, there 
_ were more central than peripheral corneal ul- 
- cers, and the superior and middle cornea was 
< more commonly involved than the inferior cor- 


100 


D © 
O O 


‘PERCENTAGE OF PATIENTS 
D 


LLLA 





None Cold Heat Peroxide None 


Fig. 3 (Mondino and associates). Percentages of 
patients in extended-wear group (diagonally lined 
bars) and daily-wear group (open bars) using each 
type of disinfection procedure. The number of pa- 
tients is shown at top of each bar. Three patients 
developed corneal ulcers before they had the oppor- 
tunity to disinfect their contact lenses and four pa- 
tients used no disinfection procedures. 
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TABLE 3 
SUMMARY OF CLINICAL DATA 
PATIENTS 
DAILY-WEAR EXTENDED-WEAR 

CLINICAL DATA GROUP GROUP 
No. 11 29 
Age (yrs) 

Mean 42 36 

Range 20 to 73 18 to 83 
Sex 

Male 7 10 

Female 4 19 
Refractive error 

Myopia 8 21 

Hyperopia 1 4 

Aphakia 2 4 
Positive corneal cultures 9 20 
Bacteria! contamination 

of lens care system 4 12 
Unsatisfactory care in using 

and disinfecting 11 17 
No. of contact lenses 

more than 6 mos old 8 13 


eerie amma AARAA A 


nea (Fig. 1). We do not know why the inferior 
cornea was less frequently involved. 

Most available water-content contact lenses 
were represented in both groups (Fig. 4). The 
high percentage of 55% and 70% water-content 
contact lenses in the extended-wear group may 
be more representative of dispensing trends 
than a risk factor. Old as well as new con- 
tact lenses were represented in both groups. 
Daily-wear patients generally had older contact 





Ñ S : iS 

O 38 45 55 270 Unknown 
WATER CONTENT (%) 

Fig. 4 (Mondino and associates). Percentages of 
patients in extended-wear group (diagonally lined 
bars) and daily-wear group (open bars) using contact 
lenses of various water contents. Numbers of pa- 
tients are shown at the top of each bar. 
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PERCENTAGE OF PATIENTS 





| 4-5 6-9 9-12 >12 


INTERVAL (MONTHS) 

Fig. 5 (Mondino and associates). Intervals (in 
months) between professional evaluation and onset 
of corneal ulcer symptoms for both extended-wear 
(diagonally lined bars) and daily-wear (open bars) 
groups. The number of patients is shown at the top 
of each bar. 


lenses and longer intervals between the last 
professional evaluation and onset of corneal 
ulceration (Fig. 5). 

Recent manipulation of extended-wear con- 
tact lenses has been implicated as a factor in the 
development of corneal ulcers.’ In our study, 
however, ten patients in the extended-wear 
group had last manipulated their contact lenses 
more than seven days before the development 
of symptoms. Overwear may also be a risk 
factor, but 20 patients in the extended-wear 
group removed and disinfected their contact 
lenses at intervals of two weeks or less and two 
patients did not even have an opportunity 
to remove and disinfect their contact lenses 
(Fig. 2). 

It could be argued that patients using 
extended-wear contact lenses seek convenience 
and therefore are less likely to exercise strin- 
gent care compared to patients who are willing 
to clean their contact lenses on a daily basis. 
Conversely, daily care of contact lenses may 
afford more opportunity for a break in the care 
system and resultant contamination. There- 
fore, we investigated care procedures in both 
groups. Of the 11 patients using daily-wear 
contact lenses, all failed to exercise satisfactory 
care. Of the 29 patients using extended-wear 
contact lenses, 17 failed to exercise satisfactory 
care. In 12 cases, we were unable to identify 
any defect in the patients’ handling and disin- 
fecting procedures, suggesting that extended- 
wear contact lenses may produce problems 
even when care is satisfactory. 








Extended-wear hydrogel contact lenses have > 
produced changes in all layers of the cornea.” 
Epithelial changes include staining, micro- 
cysts, thinning, and decreases in mitosis and 
oxygen utilization. Stromal edema and endo- 
thelial polymegethism have also been de- 
scribed. Repeated overnight anoxic stress asso- 
ciated with extended-wear contact lenses may 
disturb epithelial metabolism and lead to epi- 
thelial breakdown. Bacteria normally present in 
the eye or contaminating some aspect of the 
care system may gain access to the corneal 
stroma and cause both corneal infiltrates and 
ulcers. 


References 


1. Stark, W. J., Kracher, G. P., Cowan, C. L., Tay- — 
lor, H. R., Hirst, L. W., Oyakawa, R.T., and 
Maumenee, A. E.: Extended-wear contact lenses and 
intraocular lenses for aphakic correction. Am. J. 
Ophthalmol. 88:535, 1979. l 

2. Lembach, R. G., and Keates, R. H.: Permalens 
extended wear contact lenses. In Hartstein, J. (ed.): 
Extended Wear Contact Lenses. St. Louis, C. V. 
Mosby, 1982, pp. 76 and 77. 

3. Stark, W. J., and Martin, N. F.: Extended wear 
contact lenses for myopic correction. Arch. Ophthal- 
mol. 99:1963, 1981. 

å. Martin, N. F., Kracher, G. P., Stark, W. J., and 
Maumenee, A. E.: Extended-wear soft contact lenses 
for aphakic correction. Arch. Ophthalmol. 101:39, 
1983. 

5. Eichenbaum, J. W., Feldstein, M., and Podos, 
S. M.: Extended-wear aphakic soft contact lenses 
and corneal ulcers. Br. J. Ophthalmol. 66:663, 1982. 

6. Hassman, G., and Sugar, J.: Pseudomonas corne- 
al ulcer associated with extended soft contact lenses 
for myopia. Arch. Ophthalmol. 101:1549, 1983. 

7. Adams, C. P., Jr., Cohen, E. J., Laibson, P. R., 
Galentine, P., and Arentsen, J. J.: Corneal ulcers in 
patients with cosmetic extended-wear contact lenses. 
Am. J. Ophthalmol. 96:705, 1983. 

8. Weissman, B. A., Mondino, B. J., Pettit, T. H., 
and Hofbauer, J. D.: Corneal ulcers associated with 
extended-wear soft contact lenses. Am. J. Ophthal- 
mol. 97:476, 1984. 

9. Holden, B. A., Sweeney, D. F., Vannas, A., 
Nilsson, K. T., and Efron, N.: Effects of long-term 
extended contact lens wear on the human cornea. 
Invest. Ophthalmol. Vis. Sci, 26:1489, 1985. 

10. Krachmer, J. H., and Purcell, J. J.: Bacterial 
corneal ulcers in cosmetic soft contact lens wearers. 
Arch. Ophthalmol. 96:57, 1978. 


11. Pitts, R. E., and Krachmer, J. H.:Evaluationof 


soft contact lens disinfection in the home environ- 
ment. Arch. Ophthalmol. 97:470, 1979. | Sethe! 








Corneal Endothelium in Penetrating Keratoplasty 





Yadolah Karnama, M.D., and Ali A. Khodadoust, M.D. 


Specular microscopy of endothelium after 
corneal transplantation has often shown a 
sharp reduction in its number density immedi- 
ately after surgery and long-term cell loss 
during the next three to four years in addition 
to continuous morphologic changes. We exam- 
ined flat preparations of the endothelium of 
three corneal buttons removed three weeks, 
eight weeks, and 11 months after penetrating 
keratoplasty and compared them to similar 
preparations from the corneal rims of the re- 
spective donors. We did not find significant 
morphologic changes, and direct endothelial 
cell counts disclosed an endothelial cell loss of 
3.8% at three weeks, 2.6% at eight weeks, and 
5.6% at 11 months after keratoplasty. We be- 
lieve the lack of endothelial cell loss and 
absence of morphologic changes in these spec- 
imens are direct results of our surgical 
technique. 


THERE HAVE BEEN many studies of the endo- 
thelial cells of the cornea after penetrating 
keratoplasty.‘ Most have demonstrated a 
sharp reduction in the cell density of the corne- 
al endothelium immediately after surgery fol- 
lowed by a continuous loss of cells for three to 
four years. Such observations have usually 
been based on estimates of cell number density 
calculated from the photographs obtained pre- 
operatively and postoperatively by specular 
microscopy from the center of the cornea. 

We examined three corneal buttons from 
three patients who underwent regrafting three 
weeks, eight weeks, and 11 months after pene- 
trating keratoplasty. A flat preparation of en- 
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dothelial cells from each of these three corneal 
buttons was compared to a similar preparation 
from the corneal rim of the corresponding 
donor. These specimens provided an excep- 
tional opportunity for a full evaluation of the 
morphologic characteristics and number densi- 
ty of endothelial cells before and after corneal 
transplantation. 


Material and Methods 


The technique for penetrating keratoplasty 
was the same in each case. The donor eyes were 
removed within seven hours of the donor's 
death and all corneas were placed in McCarey- 
Kaufman medium within six hours after enu- 
cleation. The donor corneal buttons were man- 
ually punched from the endothelial side of the 
corneas by corneal trephine and were irrigated 
with balanced salt solution before insertion 
into the recipient cornea. Neither sodium hya- 
luronate nor any viscous solution was used 
during the surgery and no solution was intro- 
duced into the anterior chamber. No medica- 
tion was applied to the eye before completion 
of surgery. Our suturing technique consists of 
eight interrupted 8-0 virgin silk sutures as car- 
dinal sutures initially and running 10-0 mono- 
filament nylon permanent sutures. The eight 
cardinal sutures make the corneal wound wa- 
tertight and the anterior chamber usually forms 
spontaneously after completion of permanent 
sutures. Subconjunctival corticosteroids (2 mg 
of dexamethasone) and 4 mg of gentamicin 
were administered after completion of surgery. 

Postoperatively, all patients were treated 
with topical homatropine 5% twice a day, gen- 
tamicin solution four times a day, and 60 mg of 
oral prednisone from the first postoperative 
day. Topical corticosteroids (0.1% dexametha- 
sone) were applied every three hours from the 
fifth to sixth day after surgery. As soon as 
inflammation in the anterior chamber cleared, 
administration of topical and systemic cortico- 
steroids was rapidly reduced and was discon- 
tinued usually three to four weeks after sur- 
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gery. All recipient beds were initially avascular 
and remained avascular at the time of graft 
exchange. There were no signs or symptoms of 
graft rejection; the running sutures were still in 
place at the time of regraft; and none of the 
patients was using topical corticosteroids three 
weeks after surgery. 

Specimen 1—A 7.7-mm corneal button was 
punched from corneal scleral tissue preserved 
in McCarey-Kaufman medium for 12 hours. 
The donor was 18 years old, the eye had been 
enucleated two hours after death, and the tis- 
sue placed in McCarey-Kaufman medium with- 
in four hours. This corneal button had been 
grafted into the 7.5-mm corneal bed of a 70- 
year-old woman who had a perforated corneal 
ulcer. The immediate postoperative period was 
uneventful; the central corneal thickness was 
0.68 mm on the second postoperative day; this 
decreased to 0.54 mm within a week, and to 
0.51 mm within two weeks. Three weeks after 
the graft the patient developed an intumescent 
lens cataract. She underwent a triple procedure 
on this eye, and the corneal button was submit- 
ted for histologic study and flat endothelial 
preparation. 

Specimen 2—The cornea, with a rim of scle- 
ra, was taken from a 23-year-old donor whose 
eye had been enucleated one hour after death. 
The tissue was placed in McCarey-Kaufman 
medium within six hours. An 8-mm corneal 
button was punched out 24 hours later and 
grafted into a recipient bed, 7.7 mm in diame- 
ter, of a 65-year-old man with advanced Fuch’s 
endothelial dystrophy. The immediate postop- 
erative course was smooth. The central corneal 
thickness, measured with a pachymeter, on the 
second day after surgery was 0.71 mm. It de- 
creased to 0.53 mm within a week, and to 0.52 
mm three weeks after surgery. Four weeks after 
the corneal graft, the patient developed a cata- 
ract that rapidly became intumescent. Eight 
weeks postoperatively, the patient underwent 
a triple procedure that involved exchange of 
corneal graft. The corneal button was submit- 
ted for histologic study and flat endothelial 
preparation. 

Specimen 3—An 8-mm corneal button was 
punched from corneal scleral tissue preserved 
in McCarey-Kaufman medium for 20 hours. 
The donor was 21 years old, the eye had been 
enucleated one hour after death. The cornea 
preserved in McCarey-Kaufman medium with- 
in two hours. This corneal button was grafted 
in a 7.7-mm corneal bed of a 75-year-old woman 
with advanced Fuchs’ dystrophy. The postop- 


erative course was uneventful and the corneal 
thickness was 0.69 mm on the second postoper- 
ative day, decreasing to 0.54 mm within a week 
and to 0.51 mm two weeks after surgery. All 
topical medications, including corticosteroids, 
were discontinued four weeks after the opera- 
tion. The patient developed a cataract nine 
months after her corneal graft. The corneal 
button was removed 11 months postoperatively 
during the course of a triple procedure and was 
submitted for histologic study and flat endo- 
thelial preparation. 

Flat endothelial preparations—During the 
past three years all specimens from penetrating 
keratoplasties, including the recipient corneal 
tissue and the donor corneal rim, have been 
returned to the McCarey-Kaufman medium in 
which they had been preserved in the opera- 
ting room, and sent directly to the laboratory 
for flat endothelial preparation as well as for 
histologic study. Each specimen was divided in 
half. One half of the specimen was placed in 
formalin for histologic study and the other half 
was used for the flat endothelial preparation. 
We use the technique originally described by 
Smolin’! and later used for flat preparations of 
rabbit endothelial cells in our laboratory. The 
flat endothelial preparations from the corneal 
rims of the original donors were identified from 
our files and used for analysis of each set of 
endothelial cells in their preoperative state. 
The endothelial preparation from the corneal 
buttons removed during the course of the triple 
procedure from each patient was matched 
against the preparation from the corneal rim of 
the respective donor. 

Endothelial cell counts—We determined the 
number of endothelial cells for both the corneal 
button and the peripheral portion of the re- 
spective donor directly by insertion of a graded 
rectangular marker in one of the eyepieces of a 
binocular microscope. Each rectangle covers an 
area of 1 mm’; the microscope provides a mag- 
nification of x100. Thus, each rectangle, when 
superimposed on a specimen, covers 0.01 mm’ 
of specimen. The technique is similar to that 
used for peripheral leukocyte counts. The nu- 
clei of endothelial cells within each rectangle 
and those falling on two sides of the rectangle 
were counted. The number counted within a 
rectangle, multipled by 100, gives the density 
of endothelial cells within 1 mm?. For each 
specimen, endothelial cell counts from 50 ran- 


domly selected areas were performed. We se- ane 
lected areas close to the incision line both for > 
the corneal rim and the corneal button and - 

















-. tried to avoid any overlap of selected areas. 
Endothelial cell counts from the corneal rim 
were used for the preoperative density of endo- 
thelial cells and the cell counts from the periph- 
eral part of the corneal button of the same 
donor were used as the endothelial cell density 
after transplantation. The average of 50 cell 
counts was used to calculate the endothelial 
cell density for each specimen. The endothelial 
cell density from the peripheral to the central 
portion of the corneal button was calculated 

~~. similarly to evaluate the distribution of endo- 

- thelial cells throughout the corneal button. 


Results 


=o Specimen 1—The preoperative endothelial 
cell counts ranged from 2,800 to 3,600 cells/mm? 
->= with an average of 3,270 cells/mm? (Fig. 1, left). 
_.. The postoperative endothelial cell counts (pe- 
ripheral part of corneal button) ranged from 
2,800 to 3,500 cells/mm? with an average of 
3,146 cells/mm, a loss of 3.8%. 
< The morphologic characteristics of the endo- 
_ thelial cells before and after surgery were simi- 
lar. Most of the cells were hexagonal with little 
- polymegethism and pleomorphism (Fig. 2). En- 
< dothelial cells adjacent to the incision line on 
the corneal button invariably showed more 
_polymegethism and pleomorphism and few mi- 
totic figures could be readily recognized. Isolat- 
-ed endothelial cell loss on both specimens 
could be seen as a pattern of elongated adjacent 
cells moving to cover the defective area. 
© Specimen 2—The preoperative cell counts 
- (from the rim of the cornea) ranged from 2,300 
-to 3,000 cells/mm’, with an average of 2,650 
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endothelial cell counts ranged from 2,300 to 
2,800 cells/mm* with an average of 2,581 cells/ 
mm?*, a loss of 2.61%. 

Figure 3 shows the morphologic characteris- 
tics of endothelial cells before and after sur- 
gery. Most of the cells were hexagonal and few 
cells exhibited polymegethism and pleomor- 
phism. Such cells were more noticeable near 
the incision line of the corneal button. No 
mitotic figures were observed. 

Specimen 3—The preoperative endothelial 
cell counts for the corneal rim ranged from 
2,800 to 3,600 cells/mm? with an average of 
3,260 cells/mm’; the postoperative endothelial 
cell counts ranged from 2,700 to 3,400 cells/mm? 
with an average of 3,090 cells/mm’, a loss of 
5.22%. 

The morphologic characteristics of the endo- 
thelial cells preoperatively and postoperatively 
are depicted in Figure 4. As in specimen 2, 
most of the cells were hexagonal. We detected 
little polymegethism or pleomorphism but that 
observed was close to the incision line on the 
corneal button. There were no visible mitotic 
figures throughout the specimens but a few 
lymphocytes were attached to the endothelial 
cells. 

The endothelial cell count from the center of 
the cornea did not disclose any statistically 
significant difference from the endothelial cell 
count from the peripheral portion of the corne- 
al button. 


Discussion 


Corneal edema is becoming the leading indi- 
cation for corneal grafts” and the major aim 
of corneal transplantation is to replace the dis- 


Fig. 1 (Karnama and Khoda- 
doust). Preoperative and postoper- 
ative endothelial cell counts for 
specimens 1 (left), 2 (middle), and 
3 (right). 
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Fig. 2 (Karnama and Khodadoust). Specimen 1. The donor was 18 years old, the eye was enucleated two hours 





ai 


after death, and the corneal scleral rim was put into McCarey-Kaufman medium four hours after enucleation. 
After 12 hours, the flat preparation from the corneal rim (left) demonstrates the hexagonal appearance of most of 
the cells, the loss of individual endothelial cells, and the typical appearance of adjacent cells as they elongate to 
cover the denuded area (arrows). Endothelial cell density was 3,270/mm?. A similar preparation from the margin 
of the corneal button (right) removed three weeks after transplantation shows that most cells were hexagonal 
but the cells adjacent to the incision line were elongated and polymorphic. A few mitotic figures were readily 
seen (arrows). The endothelial cell density was 3,146/mm? (silver-rapid Giemsa stain, X 752). 


eased endothelium by an optimum number of 
cells lasting for the patient’s life. Proper selec- 
tion of donor and improvement of corneal stor- 
age have already enabled eye banks to provide 
the surgeon with donor tissue covered by a 
viable endothelium with 2,000 to 3,000 cells/ 
mmĉ.?!? However, assessment of the grafted 
endothelium after surgery by specular micros- 
copy on many occasions has shown that (1) 
there is a sharp reduction of endothelial cell 
density at the center of the graft during the 
period immediately after surgery, +5111 (2) 








Fig. 3 (Karnama and Khodadoust). Specimen 2. The donor was 23 years old, the eye was removed one hour 
after death, and the cornea with scleral rim was placed in McCarey-Kaufman medium within six hours and 
grafted 20 hours later (left). The preoperative cell density was 2,650 cells/mm?’ and most cells were hexagonal. 
Right, Cell density eight weeks after transplantation was 2,581 cells/mm?. There was minimal change in the cells 
but a few lymphocytes were attached to endothelial cells (arrow) (silver-rapid Giemsa stain, x 752). 


this reduction is followed by a long-term endo- 
thelial cell loss over three to four years," 
and (3) there are continuous morphologic 
changes in these cells postoperatively. **” Al- 
though polymorphic endothelial cells at a den- 
sity of less than 1,000 cells/mm* can maintain 
graft clarity for many years after transplanta- 
tion, °! these corneas have minimal reserve 
capacity to protect the cornea against other 
insults such as graft rejection or increased in- 
traocular pressure. 

These postoperative changes in endothelial 
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Fig. 4 (Karnama and Khodadoust). Specimen 3. Flat preparation of endothelium from the corneal rim at the 
incision line (left) and near the incision line (right). The donor was 21 years old, the eye was enucleated within 
one hour of death, and the cornea with scleral rim was put in McCarey-Kaufman medium within one hour. The 
cornea was transplanted within ten hours. Preoperative endothelial cell density was 3,260 cells/mm?; 11 months 
postoperatively it was 3,090 cells/mm’. All cells were hexagonal and there were few morphologic changes 
preoperatively or postoperatively. A few lymphocytes were present on the corneal button (arrows) (silver-rapid 
Giemsa stain, x 752). 


cells have been attributed to surgical trauma 
affecting the peripheral portion of the graft 
more than its central portion. “281 The initial 
sharp reduction of cell density at the center, 
observed by specular microscopy, has been 
attributed to moderate loss of cells from the 
center of the graft. As the surviving cells en- 
large and migrate from the center to the periph- 
ery (realignment), there is an apparent long- 
term loss of endothelial cells from the center for 
three to four years after surgery. As the cells 
enlarge and migrate to cover the denuded area, 
there is a continuous change in the features of 
the endothelial cells, resulting in polymegeth- 
ism and polymorphism. 

Our observations on these three endothelial 
specimens of corneal graft were different from 
those reported previously. First, we produced 
an overall histologic picture of the corneal en- 
dothelium before and after surgery. We were 
able to make an accurate and direct calculation 
of the density of the cells, to observe endotheli- 
al cell features, and to compare the density of 
endothelial cells at the center to those in the 
peripheral portion of the graft. Our observa- 
tions on these specimens did not show a sharp 
reduction in the density of endothelial cells 
three weeks postoperatively, nor did they show 
any significant long-term loss of endothelial 
cells over a period of 11 months. There were no 
remarkable morphologic changes in these cells 
when they were compared to the preoperative 
specimens. We understand the number of spec- 


imens was limited, but since the histologic 
findings in all specimens were consistent, our 
findings seem to be worthy of note. 

We did not use sodium hyaluronate or any 
viscous solution to protect the endothelium 
during surgery. The endothelium of the host 
could not have migrated to the graft because, in 
all instances, the host endothelium had a lower 
density of endothelial cells than the graft. The 
techniques of corneal preservation and donor 
preparation were identical to those used by 
earlier investigators. It is conceivable that dam- 
age to the endothelium of the graft occurs 
either during punching out the donor cornea or 
during the course of insertion of sutures. 

The corneal buttons were punched out manu- 
ally. We aligned the trephine, and once the 
trephine touched the cornea we neither rea- 
ligned it nor moved it horizontally, but rather 
pressed the trephine straight down. We used 
eight cardinal sutures; for each suture we in- 
tentionally took small superficial bites and 
avoided pressing the corneal button against the 
intraocular tissue with the needle holder dur- 
ing the insertion of sutures. Cardinal sutures, 
once properly placed, provide a watertight cor- 
neal wound, and meticulous insertion of inter- 
rupted or running nylon sutures does not allow 
the aqueous humor to leak out of the eye or the 
endothelium to be pressed against the intraoc- 
ular contents. 

Although clear corneal grafts with less than 
1,000 cells/mm’ have been reported years after 
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transplantation,*® trauma to endothelial cells 
during the course of corneal transplantation 
has two side effects. Both can potentially be- 
come a part of a vicious cycle directed against 
the postoperative integrity of the graft endo- 
thelium. The first side effect of endothelial 
trauma during the course of surgery is the 
reduction of the reserve capacity of endothelial 
cells for repair, and the second is the release of 
more allogenic antigens into the host during 
the surgery, causing host sensitization and 
setting the stage for a higher incidence of allo- 
graft rejection. Theoretically one half to two 
thirds of the 2,000 to 3,000 endothelial cells/ 
mm? of the graft can be destroyed by surgical 
trauma or allograft rejection, and the remain- 
ing endothelial cells can potentially repair 
themselves to allow recovery of corneal trans- 
parency. However, a graft with less than 1,000 
endothelial cells/mm*, having limited repair ca- 
pacity, may never recover from a mild to mod- 
erate insult from surgical trauma or graft rejec- 
tion. 
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Mycobacterium chelonei Keratitis After Radial Keratotomy 
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Two patients who had undergone radial ker- 
atotomy developed delayed postoperative in- 
fectious keratitis. Both patients had surgery at 
the same outpatient facility, and their proce- 
dures had been performed by the same sur- 
geon. The corneal lesions appeared similar in 
both cases, consisting of white irregular infil- 
trates with radiating projections and fluffy, 
indistinct margins. Although they were found 
at all levels, the lesions were most concentrat- 
ed in the mid-to-deep stroma and were associ- 
ated with overlying epithelial defects. In both 
cases, Mycobacterium chelonei was isolated 
from corneal biopsy specimens. Both patients 
were treated with topical fortified amikacin; in 
one there was complete resolution of the cor- 
neal infiltrates with medical therapy alone. 
Although the other patient’s lesions initially 
appeared to resolve with medical therapy, she 
eventually required corneal transplantation 
because of recurrence of the infiltrates. Histo- 
pathologically, the infiltrates consisted of 
myriads of acid-fast bacteria with rare inflam- 
matory cell infiltrations. 


REPORTED POSTOPERATIVE complications of 
radial keratotomy include: unpredictable cor- 
rection, fluctuating visual acuity, glare, cata- 
ract, vascularization of corneal incisions, recur- 
rent epithelial erosion, epithelial basement 
membrane abnormalities, astigmatism, ante- 
rior chamber perforation, and endothelial cell 
loss.'* Additionally, both corneal and intraocu- 


lar infections have been noted after this proce- 
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dure.** We report herein two culture-proven 
cases of infectious keratitis caused by Myco- 
bacterium chelonei after outpatient radial kera- 
totomy. 


Case Reports 


Case 1 

A 36-year-old woman underwent bilateral 
eight-incision radial keratotomy as an outpa- 
tient in March 1984. Postoperatively, her un- 
corrected visual acuity was R.E.: 20/20 and 
L.E.: 20/40. Because of residual myopia and 
astigmatism in the left eye, an additional four 
radial incisions and two perpendicular “T” in- 
cisions were placed in the left cornea in May 
1985. Two weeks after this second procedure, 
the patient noted irritation in her left eye. 
During the next several weeks, this worsened 
and was associated with the onset of ocular 
pain and photophobia in the left eye. Despite 
treatment with several topical antibiotics, myd- 
riatics, and anti-inflammatory agents, the pa- 
tient did not note any improvement of her 
symptoms. She was therefore referred here in 
early August 1985. 

At our initial examination, her uncorrected 
visual acuity was R.E.: 20/20 and L.E.: 20/30. 
The left bulbar conjunctiva was markedly in- 
jected and there was an associated copious 
watery discharge. The superior tarsal conjunc- 
tivas of both eyes demonstrated giant papillary 
changes. Eight well-healed, radial corneal inci- 
sions were noted in the right eye. The left 
cornea had 12 radial incisions and two perpen- 
dicular “T” incisions, one each at the 3 and 9 
o'clock positions. Dense, fluffy white opacities 
were noted in the deep corneal stroma along 
the incisions at the 7:30 o’clock and 3:30 o’clock 
positions (Fig. 1). These opacities were distinc- 
tive for their feathery margins, as well as their 
selective involvement of the deep, pre-Desce- 
met’s stroma. Additionally, a slow wound leak 


72 ©AMERICAN JOURNAL OF OPHTHALMOLOGY 102:72~79, JuLy, 1986 


Vol. 102, No. 1 


Keratitis After Radial Keratotomy 73 








Fig. 1 (Robin and associates). Gaze 1. Two clusters 
of dense, white cornea stromal infiltrates along the 
radial keratotomy incisions at the 3:30 and 7:30 
o'clock positions. The infiltrates have a distinctive 
fluffy appearance with irregular margins. Note gap- 
ing of the incision (arrow) at the 3:30 o’clock position 
(x40). 


was noted approximately at the midpoint of the 
incision at the 3:30 o'clock position. Fine kera- 
tic precipitates were observed in the corneal 
endothelium in the areas immediately beneath 
the infiltrates. There was, however, no noticea- 
ble anterior chamber inflammatory reaction. 
The other findings were unremarkable. 

The patient was admitted to the Estelle 
Doheny Eye Hospital where she was treated 
with systemic cefazolin, along with subcon- 
junctival tobramycin and cefazolin. Additional- 
ly, she received topical fortified cefazolin and 
bacitracin eyedrops every hour. No clinical re- 
sponse was noted and the slow wound leak 
persisted. 

On day 6 after admission, we performed a 
corneal biopsy of the infiltrate at the 3:30 
o'clock site by gently spreading open the radial 
incision at this location. Several samples of the 
infiltrated stroma were obtained. Smears of 
these samples were stained with Gram’s, Giem- 
sa, Ziehl-Neelsen, PAS, and Gomori’s methe- 
namine silver stains. Samples were also placed 
on the following culture media: blood agar, 
chocolate agar, mannitol salt agar, Sabouraud’s 
agar, Lowenstein-Jensen medium, thioglycolate 
broth, and viral transport medium. Additional- 
ly, two samples were placed in half-strength 
Karnovsky’s fixative for histopathologic stud- 
ies. After these samples were taken, we closed 
the radial incision by placing five interrupt- 





ed 11-0 nylon sutures. At the end of this proce- 
dure, there was no active wound leak. 

Although Gram and Giemsa stains of the left 
corneal biopsy specimens showed occasional 
inflammatory cells, the Ziehl-Neelsen-stained 
corneal biopsy tissue demonstrated numerous 
acid-fast bacilli, consistent with mycobacteria. 
Mycobacterium chelonei, sensitive to amikacin, 
eventually grew from the samples placed on 
the Lowenstein-Jensen medium. 

We treated the patient hourly with fortified 
amikacin eyedrops to the left eye. She noted 
rapid improvement in her symptoms and with- 
in two weeks the corneal infiltrates began to 
resolve clinically. During the next three 
months, the patient was treated with a slowly 
tapering regimen of fortified amikacin eye- 
drops. She was doing well until November 1985 
when she noted increased irritation in the left 
eye. On examination, we noted a new deep 
stromal infiltrate in the incision at the 3:30 
o’clock position adjacent to the area of her 
previous infiltrates (Fig. 2). 

Because of recrudescence of the infection 
during treatment with fortified amikacin eye- 
drops, we decided to perform a penetrating 
keratoplasty to remove the infected tissue. The 
patient was therefore readmitted to the hospi- 
tal and penetrating keratoplasty was per- 
formed on the left eye. Because of the poorly 





Fig. 2 (Robin and associates). Case 1. Recurrence 
of corneal stromal infiltrates, after initial resolution, 

along the 3:30 o'clock position. Note the dense, fluffy 
infiltrates central to the sutured site of the biopsy 
(x64). 
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healed radial incisions, we were concerned 
about the structure of the patient’s corneal 
periphery once the central corneal button was 
removed. To strengthen the corneal periphery, 
we bolstered several radial incisions with sin- 
gle interrupted 11-0 nylon sutures placed per- 
pendicular to the incision approximately 2 mm 
from the corneoscleral limbus. A 7.5-mm tre- 
phine was used to remove the central corneal 
button; care was taken to ensure that the visible 
corneal infiltrates were included within the 
trephination. Once removed, the corneal but- 
ton was placed in half-strength Karnovsky’s 
fixative. A 7.75-mm trephine was used to 
punch a central button from the donor cornea. 
Adequate wound closure was achieved only 
after sutures were placed on either side of each 
radial incision. A total of 29 interrupted 10-0 
nylon sutures were used (Fig. 3). 
Postoperatively, the patient has remained 
completely asymptomatic. She has been treated 
topically with fortified amikacin, prednisolone 
acetate 1%, and tobramycin. Her uncorrected 
visual acuity in the left eye is 20/40 and the 
corneal transplant remains completely clear. 


Case 2 

The patient, a 33-year-old woman, under- 
went radial keratotomy on the right eye in June 
1985 and on the left eye in July 1985. She had 
been operated on by the same surgeon as Pa- 
tient 1; additionally, the same outpatient facili- 
ty was used. Approximately two weeks after 





Fig. 3 (Robin and associates). Case 1. Postoperative 
appearance after penetrating keratoplasty. Because 
of the radial keratotomy incisions, tangential sutures 
had to be placed to maintain the structural integrity 
of the periphery after trephination (x 20). 





Fig. 4 (Robin and associates). Case 2. Cluster of 
dense, white cornea stromal infiltrates along the 
radial keratotomy incision at the 4 o’clock position. 
Note gaping (arrow) of the incision overlying the 
infiltrates x 64). 


this procedure, the patient noted the onset of 
foreign-body sensation and irritation in the left 
eye. Treatment with various antibiotic, corti- 
costeroidal, and antifungal agents did not re- 
solve the patient’s symptoms. She eventually 
developed a dense corneal infiltrate in the left 
eye and was referred here. 

At our initial examination, her uncorrected 
visual acuity was R.E.: 20/50 and L.E.: 20/30. 
Numerous healed radial keratotomy incisions 
were seen in the right cornea. Eight rather 
irregular radial keratotomy incisions were seen 
in the left cornea. The incision at the 4 o’clock 
position had an associated dense snowflake- 
like infiltrate in the mid-stroma (Fig. 4), associ- 
ated with gaping of the anterior incision. The 
area of the infiltrate and wound opening 
stained with fluorescein. The anterior cham- 
bers were deep and quiet in both eyes and no 
wound leak was observed. The other findings 
were unremarkable. 

After our experience with Patient 1, a pre- 
sumptive diagnosis of probable M. chelonei ker- 
atitis was made and we admitted the patient to 
the Estelle Doheny Eye Hospital for corneal 
biopsy. Cultures of the tissue placed on 
Lowenstein-Jensen medium grew M. chelonei. 
The patient began treatment with topical forti- 
fied amikacin and the infiltrates resolved rapid- 
ly during the next four weeks. There have been 
no recurrences. 
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Results 


Histopathologic examination of the corneal 
button in Case 1 disclosed multiple stromal 
scars of the radial keratotomy incisions. The 
area corresponding to the stromal infiltration 
showed focal epithelial defects and extension of 
the epithelium into the defective stroma (Fig. 
5). This stromal defect extended to the pre- 
Descemet’s region. At this site the keratocytes 
were necrotic and there were depositions of 
basophilic granular material. There were occa- 
sional multinucleated giant cells and mononu- 
clear cells near the deposits. Additionally, the 
endothelial surface showed the presence of a 





Fig. 5 (Robin and associ- 
ates). Case 1. Corneal button 
shows epithelium extending 
deep into the radial keratoto- 
my incision at the 3:30 
o’clock position (hematoxylin 
and eosin, X 120). 


few mononuclear cells. Modified Ziehl-Neelsen 
stain demonstrated large numbers of acid-fast 
bacteria at the sites of the stromal infiltration. 
Several of these bacteria were seen in groups 
and others were noted as individual organisms 
(Fig. 6). Sections stained with acridine orange 
and examined by fluorescent microscopy 
showed myriads of these bacteria within the 
corneal stroma and in the deep epithelial layers 
(Fig. 7). Ultrastructural examination of this 
infiltration (Fig. 8) showed the presence of 
bacteria within the keratocytes as well as in the 
extracellular spaces. These organisms showed 
distinct outer multilaminar walls and inter- 
nal membranous structures resembling finger- 
prints. 


Fig. 6 (Robin and associ- 
ates). Case 1. Stromal infil- 
trate demonstrates many 
acid-fast bacilli, located both 
in clusters and individually 
(Ziehl-Neelsen, X 680). 
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Discussion 





Mycobacteria are acid-fast, alcohol-fast, aero- 
bic, nonsporeforming, nonmotile bacilli. Nine- 
teen mycobacterial species have been associat- 
ed with disease in humans." Nontuberculous 
mycobacteria have been referred to as “‘atypi- 
cal,” “anonymous,” or “unclassified,” because 
they have different characteristics than the 
“typical” forms of M. tuberculosis. Nontubercu- 
lous mycobacteria are common environmental 
saprophytes, widely distributed in soil and 
water. In 1959, Runyon” proposed a classifica- 
tion of these mycobacteria, exclusive of M. 
tuberculosis and M. bovis. Four major groups 
were designated I, II, III, and IV, based on rate 
of growth, colony culture characteristics, and 
development of pigmentation when exposed to 
light. This classification, used to some extent 
today, was initially intended as an approxima- 
tion until accurate species identification be- 
came available. Included in Runyon’s group IV 
is the M. fortuitum complex, consisting of the 
species M. fortuitum, M. chelonei, M. phlei, M. 
smegmatis, and M. vaccae. 

Some species of nontuberculous atypical my- 
cobacteria behave as facultative pathogens and 
have been recognized as causes of ocular infec- 
tion. In 1965, Turner and Stinson” reported the 


Fig. 7 (Robin and associ- 
ates). Case 1. In this corneal 
section, the several areas of 
intrastromal staining (ar- 
rows) in the posterior half of 
the cornea represent clusters 
of mycobacteria (acridine or- 
ange, X 120). 


first case of ocular involvement by atypical 
mycobacteria. They identified M. fortuitum as 
the cause of a corneal ulceration that was noted 
four months after removal of a corneal foreign 
body. Since this first report, at least 14 cases of 
M. fortuitum keratitis have appeared in the 
literature. These infections have occurred 
after corneal injuries as well as after corneal 
surgical procedures, including penetrating ker- 
atoplasty and corneal suture removal. 

The first report of M. chelonei keratitis was in 
1978 by Gangadharam, Lanier, and Jones.”! 
Several other reports of M. chelonei keratitis 
subsequently appeared.** As with M. fortui- 
tum, this organism has been identified in the 
cornea after both trauma and various surgical 
procedures. 

In the reported cases of mycobacterial kerati- 
tis, delayed diagnosis was a common feature. 
Frequently, initial cultures were reported to 
be negative or failed to show the causative 
organism; often the diagnosis was made only 
after histologic specimens from either la- 
mellar or penetrating keratoplasty were exam- 
ined.!®119 Cultures of the superficial corneal 
scrapings from our cases were negative. Posi- 
tive identification in both cases required corne- 
al biopsy. Gram-positive, acid-fast bacilli were 
identified on histopathologic sections and cul- 
tures from the corneal tissue eventually grew 
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Fig. 8 (Robin and associates). Case 1. Corneal infiltrate shows several bacteria with distinct outer cell walls 
(x 25,000). Inset, Internal membranous structures of the bacteria (arrows) (x 64,000). 


M. chelonei. Our experience, we believe, em- 
phasizes the need for an aggressive approach 
to obtain corneal tissue for smears and culture. 

Several organisms should be considered in 
the differential diagnosis when gram-positive 
bacillary forms are identified. Nocardia aster- 
oides'*'® was initially suspected in several of 
the cases of mycobacterial keratitis. This organ- 
ism is partially acid-fast and its bacillary form 
resembles the mycobacterium bacillus; in exu- 
dates, however, N. asteroides exhibits long- 
branched, gram-positive filamentous forms. 
Although Actinomyces similarly exhibits gram- 
positive branching filaments, it is not acid-fast. 
Diphtheroids are gram-positive, pleomorphic, 
rod-shaped organisms; however, these too are 
not acid-fast. Therefore, acid-fast staining 
should be routinely used when confronted 


with unresponsive and undiagnosed cases of 
infectious keratitis. 

The location and appearance of the corneal 
infiltrates in both our cases were similar. Al- 
though located at all levels of the stroma, the 
infiltrates were most concentrated in the mid- 
to-deep layers. Furthermore, they were found 
in close approximation to the radial keratotomy 
incisions. The infiltrates were consistently 
white and fluffy, with radiating projections and 
irregular, indistinct edges. Newman and asso- 
ciates“ described similar infiltrates in their 
cases of M. chelonei keratitis. 

Epithelial defects in the incisions overlying 
the infiltrates were a common finding in our 
cases. Topical fluorescein sodium was able to 
penetrate into the incisions and down to the 
infiltrates. Wound edge separation appeared to 
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account for this finding. Possibly, these poorly 
healed wounds and chronic epithelial defects 
allowed mycobacteria to gain entrance and ini- 
tiate infection; more likely, we believe, bacteri- 
al infection of the wound at the time of surgery 
resulted in poor stromal and epithelial healing. 

We are concerned about the association of 
our cases of mycobacterial keratitis with a sin- 
gle outpatient surgical facility. Recently, simi- 
lar clusters of mycobacterial keratitis cases 
from outpatient surgical facilities have been 
described.” As with our patients, all of these 
cases involved some surgical manipulation of 
the ocular surface. There may be a common 
vector of contamination among these clusters, 
and therefore a potential source for future in- 
fections. Of particular interest, Carson and 
colleagues” have shown that mycobacterial 
species can survive and grow in some concen- 
trations of standard disinfectant solutions. This 
has potential significance for outpatient proce- 
dures because several such surgical facilities 
have adopted the practice of using solution 
disinfectants to sterilize their instruments. 

Amikacin has been suggested by several in- 
vestigators™*** as the drug of choice in the 
treatment of mycobacterial infections. Newman 
and associates™ noted that although amikacin 
is the preferred drug for M. chelonei keratitis, 
treatment failures may occur even if the organ- 
ism is susceptible in vitro. This apparently 
occurred in our Case 1; after a definite clinical 
response, a new infiltrate was noted in the 
deep corneal stroma. Treatment failures in my- 
cobacterial keratitis may be the result of inade- 
quate penetration of the antibiotics into the 
stromal infiltrates. In our case, however, this 
was unlikely because of the epithelial defect 
and stromal wound gaping overlying the infil- 
trates. 

In our two cases of culture-proven mycobac- 
terial keratitis after outpatient radial keratoto- 
my, both patients had chronic stromal kerati- 
tides that did not respond to conventional 
antibiotic or anti-inflammatory agents. The di- 
agnosis of mycobacterial infection was made 
only after corneal biopsy and the use of appro- 
priate stains and culture media. Therefore, a 
high index of suspicion and an aggressive ap- 
proach to obtaining infected tissue are neces- 
sary for rapid diagnosis and institution of ap- 
propriate therapy. Furthermore, because of 
potential relapses on medical therapy, there 
appears to be a need for further long-term, in 
vivo evaluation of high-dose topical amikacin 
therapy in cases of mycobacterial keratitis. 


Thus, we believe that mycobacterial keratitis 
should be added to the list of potential compli- 
cations of radial keratotomy, particularly in 
operations performed in outpatient surgical fa- 
cilities. 
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Jacob Pe'er, M.D., and Ahmed A. Hidayat, M.D. 


Fourteen cases of rare conjunctival myxoma 
were studied clinicopathologically. The medi- 
an age of the eight men and six women was 50 
years (range, 18 to 76 years). The tumors ap- 
peared as slowly growing, freely movable soli- 
tary lesions located primarily in the temporal 
bulbar conjunctiva. The clinical diagnosis was 
cyst in many cases. The lesions were removed 
by simple local excision and did not recur. 
Histologically, they were hypocellular and 
were composed of stellate and spindle-shaped 
cells; some had small intracytoplasmic and 
intranuclear vacuoles. The stroma contained 
abundant mucoid material and sparse reticulin 
and delicate collagen fibers. Scattered mast 
cells were found in many lesions. Ultrastruc- 
turally, the intracytoplasmic vacuoles ap- 
peared to be extremely dilated cisternae of 
rough-surfaced endoplasmic reticulum. Invag- 
inations of the nuclear membrane by the cyto- 
plasm correlated with intranuclear vacuoles 
seen by light microscopy. 

Conjunctival myxomas are benign tumors 
and should be differentiated from other be- 
nign and malignant soft-tissue tumors with 
myxomatous features. 


MyxoMAs are uncommon, benign tumors of 
connective tissue origin that are composed of 
small numbers of stellate and spindle-shaped 
cells set in a loose mucoid stroma through 
which delicate reticulin fibers course in various 
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directions.' Myxomas usually have a unicentric 
origin and grow progressively by infiltration or 
expansion. They usually do not metastasize, 
are cured by local excision, and have little 
tendency to recur.'” The common sites of myx- 
omas are the heart, skin, subcutaneous and 
aponeurotic tissues, genitourinary system, and 
skeletal muscles. Myxomas in other sites are 
uncommon.'? They rarely occur in the orbit*" 
or eyelid.’’" Two cases of corneal myxomas 
have been described in the ophthalmic litera- 
ture.) 16 

Fourteen cases of conjunctival myxoma were 
reported previously,"“” mostly as cases re- 
ports, except for a small series of four cases.” 
The purpose of our clinicopathologic study of 
14 cases of conjunctival myxoma was to evalu- 
ate the clinical and histopathologic features, 
biologic behavior, differential diagnosis, and 
management of these lesions and to review the 
published reports on this subject. 


Subjects and Methods 


Fourteen cases of conjunctival myxoma on 
file in the Registry of Ophthalmic Pathology at 
the Armed Forces Institute of Pathology consti- 
tuted the basis of this report. Descriptions of 
four cases (Cases 3, 5, 10 and 11) have been 
published. 217 Sections stained with hema- 
toxylin and eosin were available in all cases, 
and in most instances PAS, Masson trichrome, 
Wilder reticulum, Alcian blue with and without 
hyaluronidase, Bodian stain for neurofibrils, 
Movat-pentachrome, Giemsa, or toluidine blue 
stains were also used. In one lesion, a frozen 
section stained with oil red O was available. 
Immunohistochemical staining employing a 
peroxidase-antiperoxidase technique with anti- 
body directed against 5-100 protein as de- 
scribed by Sternberger and associates was 
performed in one case. Tissue from one tumor 
was fixed in 10% formalin and processed for 
transmission electron microscopy.” 
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Results 





Clinical findings—The median age of these 
healthy patients at the time of diagnosis was 50 
years (range, 18 to 76 years). Eight patients 
were men and six were women. In the nine 
patients in whom the duration of the lesion was 
known, it varied from four months to 24 years 
(mean, 4.6 years; median, one year). In seven 
patients, the tumor was in the temporal con- 
junctiva (Fig. 1), in two on the nasal side, in 
one in the lower conjunctival cul-de-sac, and in 
one in the superior corneoscleral limbus. In the 
remaining patients the exact site was not 
known. One patient (Case 11) had similar bilat- 
eral lesions, whereas all the others had solitary 
lesions. The tumors in all cases were painless 
and asymptomatic. Seven of the lesions were 
diagnosed as conjunctival cysts and seven as 
growths, masses, or tumors. Some were pink or 
fleshy in color. In the cases for which detailed 
clinical information was available, the tumors 
were described as freely movable over the scle- 
ra. All lesions were treated by simple local 
excision. There was no evidence of recurrences 
of any of the six lesions followed up for five 
months to 16 years. 





Fig. 1 (Pe’er and Hidayat). Case 11, right eye. 
Glistening cystic mass of nasal bulbar conjunctiva. 
Note that it does not reach the corneoscleral limbus. 


There is a prominent blood vessel across the mass. 
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Fig. 2 (Pe’er and Hidayat). Case 7. Underneath the 
conjunctival epithelium is a well-delineated and hy- 
pocellular tumor (hematoxylin and eosin, x 25). 


Pathologic studies—Grossly, nine of the tu- 
mors were described as well-circumscribed 
masses or cysts, some of which were spherical 
in shape. For 13 of the tumors measured, the 
largest dimension was between 4 and 16 mm 
(mean, 8.9 mm). The cut surface of the lesions 
was described as white to gray, viscid, and 
gelatinous. 

Histologically, the tumors were located in the 
substantia propria and were covered by con- 
junctival epithelium (Fig. 2). All the tumors 
were well circumscribed (Fig. 2) and were char- 
acterized by scattered stellate and spindle- 
shaped cells having multipolar or bipolar elon- 
gated cytoplasmic processes with mildly 
hyperchromatic and slightly pleomorphic nu- 
clei enmeshed in a loose stroma (Figs. 3 and 
4). No mitotic activity was seen in any of 
the lesions. The loose stroma was rich in 
hyaluronidase-sensitive mucopolysaccharides 
and contained few reticulin and collagen fibers. 
Blood vessels were rarely present. The stroma 
was denser at the periphery of the lesions (Fig. 
2). In nine lesions some cells showed small 
intracytoplasmic vacuoles. These vacuoles did 
not stain with Alcian blue, oil red O, or PAS 
stains. In 11 lesions a few mast cells were 
present, and in one of these other chronic 
inflammatory cells were also noted. The immu- 
noperoxidase technique in one lesion showed 
negative staining for S-100 protein. 

Electron microscopic studies of one tumor 
disclosed spindle-shaped cells with elongated 
cytoplasmic processes enmeshed in amorphous 
extracellular material containing sparse colla- 
gen fibers (Fig. 5). The cytoplasm contained 
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Fig. 3 (Pe'er and Hidayat). Case 9. Stellate and 
bipolar tumor cells embedded in loose mucoid stro- 
ma with delicate reticulin fibers (hematoxylin and 
eosin, X 252). 


abundant rough-surfaced endoplasmic reticu- 
lum (Fig. 6). In a few cells the cisternae of the 
endoplasmic reticulum were extremely dilated 
and contained electron-dense material of vari- 
ous shapes (Fig. 7). Other organelles, including 
mitochondria, Golgi apparatus, and filaments, 
were also present. The nucleus disclosed one 
small nucleolus, fine chromatin, and an irregu- 
lar nuclear membrane (Figs. 5 to 8). In some 
instances, infoldings of the nuclear membrane 
with protrusion of the cytoplasm were seen 
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Fig. 4 (Pe’er and ree Case 11. Some of the 
tumor cells contain intranuclear (arrows) and intra- 
cytoplasmic small vacuoles (arrow). Note delicate 
and wavy collagen and reticulin fibers (C) in a loose 
mucoid stroma (Movat pentachrome, X 630). 


(Fig. 8). The tumor cells did not display base- 
ment membrane formation. 


Discussion 


Myxomas rarely involve the ocular adnexa 
and to our knowledge have never been discov- 
ered intraocularly. Six primary myxomas of the 
orbit have been reported*’; in two other pa- 


Fig. 5 (Pe’er and 
Hidayat). The spindle- 
shaped tumor cells have 
elongated cytoplasmic 
processes. Scattered colla- 
gen fibrils (Co) are en- 
meshed in an electron- 
lucent matrix (X 3,000). 
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Fig. 6 (Pe’er and Hidayat). The cytoplasm of the 
tumor cells shows abundant rough-surfaced endo- 
plasmic reticulum with dilated cisternae (E). The 
nucleus has one nucleolus, fine chromatin, and an 
irregular nuclear membrane (x 13,000). 





tients, the orbit was secondarily involved by 
paranasal tumors.’ Only three cases of eyelid 
myxoma" and two corneal myxomas"'® have 
been reported. 

Of 14 cases of conjunctival myxoma reported 
previously, four””!*4° were included in this 
study. This number of cases shows the rarity of 
this tumor in the conjunctiva. Magalif'’ men- 
tioned a poorly documented case of conjuncti- 
val myxoma. Maucione™ reported the first well- 
documented conjunctival myxoma with clinical 
and histologic descriptions. About 50 years 
later, Ffooks’’ reported another lesion that de- 
veloped near a filtration bleb site; he suspected 
that this entity might be a complication of the 
filtering procedure. Since then, nine more well- 
documented cases have been reported.””” 

Conjunctival myxoma is a tumor that occurs 
in adults and has no sex predilection. Age 
ranges in our study were similar to the findings 
for myxomas in other parts of the body.’ There 
was a Wide range in the duration of tumors, 
from four months to 24 years, but this did not 
correlate with the size of the tumor. Conjuncti- 
val myxomas are usually asymptomatic, grow 
very slowly, and do not usually cause pain 
(although one of our patients complained of 
irritation and a “red eye’). Seven of the tumors 
were in the temporal conjunctiva, two on the 
nasal side, one in the lower cul-de-sac, one in 
the superior corneoscleral limbus, and three in 


La Ddi 


Fig. 7 (Pe'er and 
Hidayat). The extremely 
dilated cisternae of endo- 
plasmic reticulum contain 


electron-dense material 
(arrow) (Xx 19,600). 
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TABLE 


CLINICAL DATA FOR 14 PATIENTS WITH CONJUNCTIVAL MYXOMA 
ctl E iia ta ns 





PATIENT NO., SEX, TUMOR 
AGE (yrs) INITIAL SIGNS AND SYMPTOMS SIZE (mM) 
1, M, 48 Protruding conjunctival cyst filled with clear fluid 10 
2, M, 61 Conjunctival growth, well-circumscribed mass TX§x45 
3; F, 50 Pink, fleshy translucent mass tix 7 
4, M, 34 Conjunctival cyst, some irritation x7 
5, F, 49 Movable nodule, well-circumscribed translucent 4x3x3 
gelatinous mass 
6, M, 64 Fleshy conjunctival mass; episcleritis? — 
7, F33 Fleshy, movable well-circumscribed tumor 5 
8, M, 20 Conjunctival cyst, well-circumscribed spherical mass 5 
9, M, 50 Freely movable, well-circumscribed cystic mass with 5 
sensitive lucent contents 
10, M, 54 Pink, cystic, well-circumscribed mass 16 X tix 10 
11, F, 18 Freely movable, cystic, pink, well-circumscribed mass 10x 4x4 
te, F 30 Localized oval pink nodule &x4x3 
13, M, 76 Cyst with smooth wall and mucoid content — 
14, F, 65 Diffuse, easily refused translucent elevation 10 





Fig. 8 (Pe’er and Hidayat). Infoldings of the nucle- 
ar membrane with protrusion of the cytoplasm 
containing rough-surfaced endoplasmic reticulum 
(x 19,600). 





the bulbar conjunctiva (exact site unstated). 
This can help differentiate them from pin- 
gueculae or pterygia, which commonly occur in 
the nasal conjunctiva. The well-circumscribed 
appearance of many tumors, and the long dura- 
tion in some of them (up to 24 years), may lead 
to a clinical conclusion about their benignity. In 
six of our cases, there was no evidence of 
recurrence after five months to 16 years. The 
myxoma in the conjunctiva is smaller than in 
other anatomic sites, probably because of earli- 
er detection. Intramuscular myxomas are usu- 
ally much larger and can reach a size of 10 to 20 
cm’. 

Conjunctival myxomas showed histologic 
findings similar to myxomas in other anatomic 
sites. The stellate and spindle-shaped cells 
with mild hyperchromatic and slightly pleo- 
morphic nuclei were embedded in a loose mu- 
coid stroma containing hyaluronidase-sensitive 
mucopolysaccharides and delicate reticulin and 
collagen fibers. They appeared to be benign 
because of their hypocellularity, lack of mitotic 
activity, and sparse blood vessels.'* An ultra- 
structural finding in one of our cases was simi- 
lar to that described in previous reports ,”°748,9 
that is, a composition of predominantly 
fibroblast-like cells that lacked basement mem- 
brane and contained prominent rough-surfaced 
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TABLE (Continued) 


a 





DURATION LOCATION 
— Lower cul-de-sac 
9 yrs Temporal bulbar conjunctiva 
3 yrs Temporal bulbar conjunctiva 
1yr Temporal bulbar conjunctiva 
— Temporal bulbar conjunctiva 
8 mos Bulbar conjunctiva 
6 mos Temporal corneoscleral limbus 
2 yrs Nasal bulbar conjunctiva 
24 yrs Temporal bulbar conjunctiva 
4 mos Nasal bulbar conjunctiva 
1 yr Intrapalpebral fissure 


— Superior corneoscleral limbus 
— Temporal bulbar conjunctiva 


FOLLOW-UP 
LENGTH RECURRENCE 
10 mos None 
16 yrs None 
9 mos None 
24 mos None 
30 mos None 
— Too recent 
— Too recent 
5 mos None 





endoplasmic reticulum and other organelles. 
Because of the ultrastructural features of these 
myxoma cells, we agree with Enzinger and 
Weiss* that myxoma cells are similar to fibro- 
blasts and are not primitive cells. In most of our 
cases we found a feature mentioned in only a 
few previously reported myxomas: the exis- 
tence of intranuclear and intracytoplasmic vac- 
uoles in some tumor cells. Glazunov and 
Puckov” described such findings in muscular 
myxoma, whereas cytoplasmic vacuoles alone 
were described in cases of conjunctival? and 
muscular” myxoma, and intranuclear vacuoles 
alone were described in a case of muscular 
myxoma. In one of the photographs in 
Stout's! study, we noticed intranuclear vacu- 
oles that were not described in the text. Our 
electron microscopic studies disclosed that the 
intranuclear vacuoles were related to invagina- 
tions of the nuclear membrane by protrusion of 
cytoplasmic matrix. The other vacuoles in the 
cytoplasm were extremely dilated cisternae of 
endoplasmic reticulum. 

Another interesting finding, described previ- 
ously in two cases of conjunctival myxoma” 
but not in other myxomas, was the presence of 
a few mast cells in ten of our cases. In previous 
reports, conjunctival myxomas were described 
as unilateral, but in our study one patient had 
a bilateral lesion of the conjunctiva. This pa- 


tient did not show ostotic fibrous dysplasia 
as did patients with multiple intramuscular 
myxomas.?’ 

True myxoma may be confused with other 
tumors, such myxolipoma, myxochondroma, 
and myxoid neurofibroma, that have myxoid 
patterns. We encountered such a problem in 
one lesion in which myxoid neurofibroma was 
considered in the differential diagnosis. Im- 
munohistochemical studies employing a per- 
oxidase-antiperoxidase technique were there- 
fore performed. These studies showed negative 
staining for S-100 protein, which is a reliable 
immunologic marker for benign nerve sheath 
tumors. More importantly, true myxoma may 
be mistaken for richly myxoid malignant neo- 
plasms such as myxoid liposarcoma, botryoid- 
type rhabdomyosarcoma, myxoid malignant 
fibrous histiocytoma, and myxoid chondrosar- 
coma. A careful search for the specific cellular 
elements (for example, cells resembling lipo- 
blasts, rhabdomyoblasts, fibroblasts, histio- 
cytes, and chondroblasts) should be made. 
Helpful in the differential diagnosis of these 
malignant tumors is their rich vascularization. 
Large myxomas are believed to be true neo- 
plasms.” In much smaller lesions of the con- 
junctiva, it is difficult to be sure whether they 
represent true neoplasms or a degenerative 
process. Because conjunctival myxomas are 
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well circumscribed and do not recur, we favora 
neoplastic process. A degenerative process is 
not expected to be a well-circumscribed mass. 
Furthermore, it is expected to recur after surgi- 
cal excision, as happens with pterygium in 
which the underlying cause persists. It appears 
that simple local excision is adequate for con- 
junctival myxomas. 
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Conjunctival Map Biopsy To Determine Pagetoid Spread 


Allen M. Putterman, M.D. 


Sebaceous adenocarcinoma (meibomian 
gland cancer) can be localized at times to one 
specific area of the eyelid; at other times, 
it spreads diffusely by pagetoid invasion 
throughout the conjunctiva. The pagetoid 
spread is often impossible to visualize. I used 
a map biopsy of the conjunctiva to determine 
the extent of involvement of sebaceous adeno- 
carcinoma in 12 patients. Sixteen conjunctival 
biopsy specimens were taken from various 
areas of the palpebral and bulbar conjunctiva. 
An analysis of these specimens helped to de- 
lineate the area of tumor involvement, which 
aided in determining whether to treat these 
cases by full-thickness eyelid resection or or- 
bital exenteration. 


SEBACEOUS ADENOCARCINOMA (meibomian 
gland cancer) is frequently localized to a specif- 
ic area of the eyelid. In these cases, removal of 
the affected section of the eyelid has a high cure 
rate.| However, when the tumor is spread 
by microscopic pagetoid invasion diffusely 
throughout the conjunctiva, orbital exentera- 
tion is commonly required. 

Because pagetoid conjunctival spread of se- 
baceous adenocarcinoma is often difficult to 
visualize grossly, the management of these 
cases may be difficult. Frozen-section analysis 
of the resected specimen may not determine 
the extent of the tumor adequately, as the 
tumor can skip areas rather than spread dif- 
fusely. I have devised a “map biopsy” tech- 
nique to evaluate the extent of spread of seba- 
ceous adenocarcinoma. This method has been 
helpful in treating 12 cases of meibomian gland 
carcinoma. 
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Material and Methods 


If a patient has a conjunctival tumor or recur- 
rent chalazion, the possibility of sebaceous ad- 
enocarcinoma must be considered. To rule out 
this diagnosis, a biopsy of the suspected area 
should be performed. If the lesion is nodular or 
pedunculated, I excise a 4- to 5-mm piece of 
tissue and submit it for diagnosis.” If the tumor 
is flat or on the eyelid margin, I prefer to excise 
a full-thickness section of the eyelid followed 
by direct closure. In either case, the tissue 
should be kept fresh by placing it on a 
4 x 4-inch piece of gauze soaked in saline solu- 
tion rather than in a preservative. The patholo- 
gist should examine the tissue immediately and 
analyze it with fat stains.’ 

If the microscopic examination of the speci- 
men demonstrates sebaceous adenocarcinoma, 
the surgeon must consider the extent to which 
the tumor has spread. This is done by map 
biopsies of the palpebral and bulbar conjunc- 
tiva. 

Local anesthesia is used. I inject several milli- 
liters of 2% lidocaine with epinephrine subcu- 
taneously between the eyelashes and eyelid 
crease of the upper and lower eyelids. Several 
additional milliliters are injected under the pal- 
pebral and bulbar conjunctiva. The upper eye- 
lid is then everted over a Desmarres retractor 
and six biopsy specimens are taken from its 
internal surface. I remove a piece of conjuncti- 
va measuring 4 mm horizontally by 3 mm verti- 
cally from the superotemporal palpebral con- 
junctiva (Fig. 1). Biopsy specimens are then 
taken from the superocentral and superonasal 
palpebral conjunctiva in a similar manner (Fig. 
1). The Desmarres retractor is partially released 
to obtain a 4 Xx 3-mm specimen of temporal 
conjunctiva and tarsus from between the eyelid 
margin and superior tarsal border. Similar sec- 
tions are taken from the central and nasal tarsal 
surfaces (Fig. 2). Bleeding is controlled with 
disposable cautery. The Desmarres retractor is 
then placed over the lower eyelid to take tem- 
poral, central, and nasal conjunctival speci- 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 102:87-90, JuLy, 1986 87 


88 AMERICAN JOURNAL OF OPHTHALMOLOGY 


July, 1986 








Fig. 1 (Putterman). Upper and lower eyelids are 
everted over Desmarres retractors. Conjunctival bi- 
opsy specimens are taken of the superior and inferior 
temporal, central, and nasal palpebral conjunctiva. 


mens from the palpebral and tarsal surfaces ina 
similar manner (Figs. 1 and 2). (If the palpebral 
conjunctiva is more suspicious than the tarsal 
conjunctiva, the second set of specimens can be 
taken from palpebral conjunctiva adjacent to 
the tarsal borders rather than from tarsus. 
Also, if the central superior palpebral conjunc- 
tiva is probably not involved and an upper 
eyelid tarsal conjunctival flap is contemplated 
to reconstruct the lower eyelid, the central 
palpebral conjunctiva need not be sampled‘) 

The Desmarres retractor is then released and 
an eyelid speculum is used to separate the 
eyelids. I acquire biopsy specimens of the bulb- 
ar conjunctiva from the nasal, temporal, supe- 
rior, and inferior areas (Fig. 3). It is important 
to excise only bulbar conjunctiva and to leave 
Tenon’s capsule intact. (I believe this decreases 
the incidence of symblepharon postopera- 
tively, as the areas of palpebral conjunctiva 
that have undergone biopsy do not seem to 
adhere to Tenon’s capsule.) 





Fig. 2 (Putterman). The Desmarres retractors are 
partially released, and temporal, central, and nasal 
conjunctival specimens are obtained from the tarsal 
surfaces of the upper and lower eyelids. 


As I take each biopsy specimen, I place it ina 
special container. The specimen is placed on a 
felt sheet, and unrolled to ensure that it is flat 
(Fig. 4). Another felt sheet is placed over the 
conjunctiva to sandwich it between the two 
sheets. The tissue is then placed in a small 
plastic container that has multiple slits to allow 
for passage of the preservative onto the speci- 
men. The container is closed, and the specimen 
placed in a glass jar filled with formaldehyde. 
(This maneuver keeps the specimen flat and 
prevents it from rolling up.) 

The sampled areas are not sutured. Patients 
are given a topical antibiotic, such as gentami- 
cin, twice a day for one week. They also are 
instructed to pull the lower eyelid downward 
and outward and the upper eyelid upward and 
outward several times each day for one week 
postoperatively. (I believe the antibiotic oint- 
ment and eyelid maneuvers reduce the possi- 
bility of symblepharon.) 

If the map biopsy specimens demonstrate 
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Fig. 3 (Putterman). Eyelid specula spread the eye- 
lids apart to facilitate sampling of the nasal, superi- 
or, temporal, and inferior bulbar conjunctiva. 


tumor involvement of a localized section of the 
eyelid or bulbar conjunctiva, then the full 
thickness of the eyelid in this area is excised 
along with an apparent border of 5 mm of 
normal tissue.! The surgery is performed under 
frozen-section control, and as much of the 
eyelid is removed as is necessary to obtain clear 
margins. The eyelids are then reconstructed 
during the same operation. 

However, if the specimens show diffuse 
spread through most of the upper and lower 
eyelids, possibly including the bulbar conjunc- 
tiva, orbital exenteration must be considered. 





Results 





Of 12 patients who underwent a 16-specimen 
map biopsy, eight had tumor localized to a 
section of the eyelids. They were treated by 
full-thickness eyelid excision and reconstruc- 
tion. In two of these eight patients, only one of 





Fig. 4 (Putterman). Biopsy specimens are sand- 
wiched between felt sheets and placed in a plastic 
container to keep the conjunctiva flat. 


the biopsy specimens was positive for meibo- 
mian gland carcinoma. In another two patients, 
two adjacent specimens were positive. The re- 
maining four patients had three to five adjacent 
positive specimens. This group of patients has 
been followed up for seven to 21 months (aver- 
age, 15 months), with no evidence of recur- 
rence. 

In four patients, the tumor diffusely involved 
the palpebral conjunctiva of the upper and 
lower eyelids. In this group, eight to 16 of the 
biopsy specimens were positive for meibomian 
gland carcinoma. These four patients could not 
be satisfactorily treated by eyelid resection, 
and it was necessary to perform orbital exenter- 
ation. These patients have been free of tumor 
for 20 to 27 months (average, 23 months). 


ew 


Discussion 





Sebaceous adenocarcinoma presents a diffi- 
cult management problem because of its ten- 
dency for pagetoid spread. Depending on the 
extent of involvement, treatment may be full- 
thickness resection of the eyelid or orbital exen- 
teration. 

The technique of map biopsy allows the sur- 
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geon to scan and test the tissue for possible 
pagetoid spread of sebaceous adenocarcinoma 
in the conjunctiva. This information adds to the 
predictability in delineating the true extent of 
the lesion and aids in determining not only the 
area of full-thickness resection but also in iden- 
tifying the patients who require orbital exenter- 
ation. 

Areas of pagetoid spread may still be missed 
by this technique, as not every surface of con- 
junctiva is analyzed. However, obtaining 16 
specimens from various areas certainly aids in 
the evaluation. 

The sampled areas of palpebral conjunctiva 
did not adhere to sampled areas of bulbar 
conjunctiva in any of the 12 treated patients. | 
believe that leaving Tenon’s capsule intact and 
having the patients use topical ophthalmic 
ointments postoperatively accounts for the lack 
of symblepharon in this series. Also, the sam- 
pled areas did not interfere with reconstruction 
of the eyelid. 

Results of the map biopsy gave me added 


confidence in treating eight of my patients with 
full-thickness eyelid resection. They also dem- 
onstrated to me the need for orbital exentera- 
tion in four patients. The lack of recurrence in 
these patients after seven to 27 months of 
follow-up added credence to the success of this 
test. 

The technique may also be applicable to other 
types of conjunctival tumors; it already has 
been helpful in delineating the extent of squa- 
mous cell carcinoma in two of my patients. 
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A low-volume irrigation-aspiration system 
with a 1-mm tip (0.3-mm aspiration port) has 
been developed for extracapsular cataract ex- 
traction. This autoclavable system uses ap- 
proximately 36% less irrigating fluid during 
the irrigation and aspiration of cortical materi- 
al when compared to currently available mod- 
els. The time required for cortical aspiration is 
also shortened by 33%. After three years of 
clinical experience with the low-volume sys- 
tem at the Miami Veterans Administration 
Medical Center, where almost all extracapsu- 
lar cataract surgery is now performed with the 
new system, there have been no adverse effects 
and subsequent capsulotomy has rarely been 
necessary. 


EXTRACAPSULAR CATARACT extraction has be- 
come the preferred method of removing a cata- 
ractous lens.’ Contraindications to the use of 
this technique are few and seem to be decreas- 
ing as more experience is gained with this 
procedure.” Many advances in instrumenta- 
tion, technique, and the use of intraocular 
drugs have minimized the difficulty of the pro- 
cedure and improved the patient’s outcome. 

The most vulnerable tissue during extracap- 
sular cataract extraction is the corneal endothe- 
lium,’ which can be irreversibly damaged. Ex- 
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amples of physical trauma to the corneal. 
endothelium are bending and stretching,’ di- 
rect contact with instruments,*’ corneovitreal | 
contact, and forceful flow of irrigating solu- 
tions.°! Toxic trauma can be caused by many 
periocular and intraocular solutions used to 
facilitate the surgical procedure.” Ki 
We use an instrument and technique that. 
minimize factors such as intraocular manipula- 
tion and irrigation during extracapsular cata- 
ract extraction. 


har namamana runahinam HOR HIRE AERA 


Material and Methods 


Instrumentation—Three years ago, an irriga- 
tion-aspiration tip 1 mm in diameter with an | 
aspiration port 0.3 mm in diameter (the 1-mm 
microtip) was developed at the Bascom Palmer | 
Eye Institute for experimental endocapsular — 
cataract surgery (Fig. 1, top). The aspiration 
port was filed and polished to allow extensive 


Fig. 1 (O’Grady and associates). The autoclavable 
fluidic lines of the 1-mm microtip probe (top) are an 
integral part of the instrument. The disposable non- 
reusable lines and connectors of the Kelman probe 
(bottom) contribute to its bulk and stiffness. 
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vacuuming of the capsular bag interior after 
stripping of the cortex. The value of this instru- 
ment in conventional extracapsular cataract 
surgery was immediately apparent and this tip 
was introduced at the Miami Veterans Admin- 
istration Medical Center, shortly afterward 
supplanting the Kelman-Cavitron tip hand- 
piece and disposable lines (Fig. 1, bottom). An 
automated intravenous pole’ was also intro- 
duced at that time. 

The 1-mm microtip is constructed of ultrathin 
stainless steel and weighs 7.5 times less than 
the Kelman-Cavitron handpiece (8 g vs 59 g). 
The larger-diameter silicone tubing allows an 
infusion flow rate essentially the same as that 
achieved with the Kelman-Cavitron handpiece. 
A manual suction technique, using a 30-ml 
syringe, frees the surgeon from depending on 
an automated console. 

The system is cleaned by flushing 30 ml of 
sterile water through the infusion and suction 
tubing from the distal ends of the tubing. Air is 
then blown through all tubing to remove the 
sterile water, and the entire system is auto- 
claved before the next operation. The entire 
cleaning process takes less than two minutes 
and, of course, saves the patient the cost of a 
disposable irrigation-aspiration pack. 

A single 500-ml bottle of BSS Plus usually 
suffices for four operations. The intravenous 
tubing is capped with conventional sterile pre- 
cautions and then reconnected to the auto- 
claved infusion tubing at the beginning of the 
next operation. 

Surgical technique—The cortex is aspirated 
with the corneoscleral section closed and wa- 
tertight. Precise spacing of the 10-0 monofila- 
ment nylon sutures allows the tip to be inserted 
comfortably between any of the sutures; nor- 
mally seven to nine sutures are used to close 
the section. Ordinarily, only the suture at the 
12 o’clock meridian is removed to insert the 
posterior chamber intraocular lens: this portion 
of the incision is then closed with three addi- 
tional 10-0 sutures. It is easier to remove cortex 
in the superior equatorial area by simply insert- 
ing the tip between temporal sutures, turning 
the aspiration port superiorly, and engaging 
the cortex near the equator of the lens. The 
cortex is then stripped toward the center of the 
posterior capsule by gently moving the tip 
inferiorly; the fulcrum of this motion is the 
corneoscleral section, and the aspiration port 
remains positioned toward the meridian where 
cortex is being stripped throughout the entire 
stripping motion. The ease of movement and 





Fig. 2 (O’Grady and associates). Insertion of the 
I-mm microtip through the temporal aspect of the 
incision facilitates aspiration of cortex and vacuum- 
ing of the posterior capsule. 


excellent visualization are analogous to the 
movements and visualization achieved with a 
vitrectomy instrument inserted into the eye 
through the temporal pars plana (Fig. 2). 

We prefer the motorized infusion pole” for 
instantaneous, delicate control of the infusion 
pressure. This maintains full expansion of the 
capsular bag and the cortex hydrates more 
rapidly. 

After extensive experience with the rede- 
signed Kelman-Cavitron console, we conclud- 
ed that manual suction is significantly better 
than the suction pressures provided by this 
console. Proprioceptive feedback allows the 
surgeon to control the suction pressure of the 
30-ml syringe precisely as the movement of 
cortex into the aspiration port is monitored 
(Fig. 3). Finally, and most importantly, the 





Fig. 3 (O’Grady and associates). Hand positions 
facilitating manual suction. 
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Fig. 4 (O’Grady and associates), Technique for 
vacuuming the posterior capsule with the 1-mm 
microtip. 


- surgeon can vacuum the posterior capsule with 
the aspiration port turned posteriorly. During 
this maneuver, the striae of the posterior cap- 
sule are monitored as the capsule is vacuumed 
(Fig. 4). It is possible to remove most adherent 
lens epithelium and cortical material by this 
technique, and there have been no instances of 
tearing of the posterior capsule in our experi- 
ence. 





Results 





We studied 40 consecutive extracapsular cata- 
ract extractions performed by the same sur- 
geon. There were slightly more males than 
females, with a ratio of 6:4. The average age 
was 67 years. Preoperative visual acuities 
ranged from 20/100 to hand movements. The 
0.3-mm Kelman-Cavitron irrigation-aspiration 
system was used in 22 cases and the l-mm 
microtip instrument was used in 18. 

There was no difference between the two 
groups in the degree of difficulty of the capsu- 
lotomy, nucleus delivery, cortical cleansing, 
and intraocular lens insertion. 

The standard Kelman-Cavitron handpiece 
produced a statistically significant increase in 
the volume of fluid used for the cortical aspira- 
tion. The use of this handpiece also prolonged 
the time required for cortical cleansing by five 
minutes compared to the 1-mm microtip instru- 
ment (Table). 

Immediately after surgery there was no dif- 
ference between the two groups in average 
intraocular pressure, anterior chamber inflam- 


















TABLE 
COMPARISON OF TWO IRRIGATION-ASPIRATION 
SYSTEMS 
STANDARD ee 
KELMAN-CAVITRON MICROTIP oe 
HANDPIECE HANDPIECE = 00 
CLINICAL DATA (NO. = 22) (NO = 18) 
Volume (mi) ae oe Eee ae 
Mean 95 61 ee 
Range 50 to 250 22 to 145. oe 
P value* 007 ne 
Time (min) No 
Mean 15.4 10.9 0 
Range 5 to 35 3to25 
P value” .063 





*By Student's t-test. 


mation, or corneal edema. The average v 
acuity at six weeks was the same for th 
groups. All patients had visual acuities of 20/40 
or better. aS 





Discussion 





The advantages of the 1-mm microtip system — 
include the following: (1) The eye is completely _ 
closed and watertight before cortical cleansing 7 
and vacuuming of the posterior capsule. (2) Itis 
easier to engage cortex at the equator and - 
mechanically strip this cortex during aspira- - 
tion. (3) The handpiece and lines are autoclav- 
able and reusable. (4) Manual aspiration is 
used. . 

The corneal endothelium can benefit when 
the 1-mm microtip is used to remove residual 
cortex because of less irrigation and greater 
ease of movement. In addition, aspiration of 
epithelial and cortical remnants adherent to the 
posterior capsule can be achieved safely by 
continuous minimum suction with the aspira- 
tion port turned posteriorly. 

The savings realized are dramatic. Initial sub- 
stantial savings are possible because disposable 
irrigation-aspiration packs, sodium hyaluro- 
nate or equivalent substances, and Vicryl su- 
tures are never used. Because the irrigation- 
aspiration packs cost $70, the sodium == 
hyaluronate (0.4 ml) costs $54, and the Vicryl 
suture costs $8, the total savings per patient — 
amounts to $132. Therefore, the initial savings. 















to the taxpayers on the first 300 opera- 
tions performed with the 1-mm microtip was 
$39,600. 

Moreover, only two of the first 300 patients 
who underwent cataract surgery in which the 
l-mm microtip was used required subsequent 
capsulotomy, producing additional substantial 
Savings in personnel time and laser usage fees. 
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Gilbert H. Kliman, M.D., James J. Augsburger, M.D., and Jerry A. Shields, M.D. a 4 


A case-control study of 78 white patients 
with primary cysts of the iris was undertaken. 
Two control groups were established for com- 
parison with the subjects. Contingency tables 
were used to evaluate the distribution of iris 
color among subjects and controls. Statistical 
testing (x?) indicated no significant association 
of iris color with the presence of a primary iris 
cyst (P>.05). These results indicated that pri- 
mary iris cysts do not exhibit the association 
with light iris color previously documented 
for iris melanocytic lesions. 





TWO RECENT REPORTS demonstrated a signifi- 
cant association between light iris color and iris 
melanocytic lesions.’* To investigate whether 
this association extends to nonmelanocytic pri- 
mary iris lesions, we conducted a case-control 
study of iris color in 78 patients with primary 
cysts of the iris. 








Subjects and Methods 








Experimental hypothesis—The null hypoth- 
esis was stated as follows: the distribution of 
iris color among subjects and controls is identi- 
cal. 

Identification of cases—A survey of the re- 
cords of patients examined on the Oncology 
Service of Wills Eye Hospital between May 1974 
and April 1985 enabled us to identify 84 pa- 
tients in whom primary cysts of the iris were 
diagnosed (Group 1). These primary iris cysts, 
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defined as well-delineated cystic lesions origi _ 
nating from iris pigment epithelium or stroma, __ 
were diagnosed clinically using criteria de- 

scribed in detail previously.“ aes 

Identification of controls—We used two c 
trol groups for comparison with the subje 
One of these (Group 2A) consisted of 76 norm 
spouses of patients without iris lesions referre 
to the Oncology, Retina, and Neuro-Opl 
thalmology Services of Wills Eye Hospital fro 
June 3 to June 7, 1985. Group 2B consisted of 
687 randomly selected individuals who had 
served as a control group for a previous study 
of cutaneous melanomas.’ fa 

Variables recorded—We recorded age, sex, 
race, and iris color! (blue, gray, green, haze 
and brown) for each subject and control. Iris 
color was determined from color photographs, 
chart descriptions, and drawings for all sub- 
jects and from responses recorded on standard- 
ized forms by interviewers for both control 
groups. Only six subjects and seven contro 
(all in Group 2A) were nonwhite, so these 
six individuals were excluded from our data 
analysis. : 

Clinical characteristics—The 78 white pa- 
tients in Group 1 ranged in age from 8 to 81. 
years (mean, 36.7 + 17.4 years). Twenty-seven _ 
(34.6%) were men and 51 (65.4%) were women. | 
Thirty-eight (48.7%) had light irides (blue, 
gray, or green) and 40 (51.3%) had dark irides 
(hazel or brown). The 69 normal white subjects _ 
in group 2A ranged in age from 26 to 82 years. 
(mean, 55.9 + 15.5 years). Forty-three (62.3%) = 
were men and 26 (37.7%) were women. Thirty- = 
seven (53.6%) had light irides and 32 (46.4%) 
had dark irides. The 687 subjects in Group 2B 
were described in detail previously.‘ Of these 
controls, 386 (56.2%) had light irides and 301 
(43.8%) had dark irides. 

Data analysis—Contingency tables were con- 
structed to evaluate the distribution of iris > 
color among subjects and controls. We used _ 

2 x 2 tables (presence or absence of primary — 
iris cyst vs light or dark iris color) with 1 degree. 
of freedom. We assessed the associations using 





o TABLE 
| DISTRIBUTION OF IRIS COLOR 


GROUP’ LIGHT IRIDES DARK IRIDES 
ae NO. KA NO. % 
-. Group 1 38 48,7 40 51.3 
Group 2A 37 53.6 32 46.4 
Group 2B 386 56.2 301 43.8 


PN aaao naana aanaeio nna 


<un. For Group 1 vs Group 2A, x? = 0.18; df = 1; P> .05. For Group 
= T vs Group 2B, x? = 1.29; df = 1; P>.05. 














the x’ statistic with Yates’ correction for conti- 
nuity.> The level of statistical significance cho- 
sen for the x’ analysis was P = .01. To assess the 
-effect of differences in age and sex distributions 
- in the subjects and controls, we employed the 
direct method of adjustment for these parame- 
ters.‘ 





Results 





_ Contingency table analysis of Group 1 vs 
-Group 2A and of Group 1 vs Group 2B (Table) 
_ disclosed no significant association between 
iris color and the presence of a primary iris cyst 
(P>.05). Age and sex adjustment did not alter 
these findings. Contingency table analysis of 
mtrol Group 2A vs control Group 2B dis- 
osed no significant difference in the distribu- 
on of iris color (P>.05). 





Discussion 





Our results showed no significant association 
between primary iris cysts and iris color. In 
contrast, two previous studies documented a 
strong positive association between iris mela- 
nocytic lesions and light iris color. +? This differ- 
ence in the associations of iris color between 
the two types of iris lesions suggests that a 
positive association with light iris color may be 
limited to melanocytic tumors of the iris. Fur- 
ther investigation is necessary to establish the 
clinical significance of this observation in the 
pathogenesis of melanocytic iris lesions. 
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Cyclophosphamide in the Treatment of Orbital Vasculitis _ 


James A. Garrity, M.D., John S. Kennerdell, M.D., Bruce L. Johnson, M. Diss, 
and Lawrence D. Ellis, M. D. 


When vasculitis, an angiocentric and angio- 
destructive process, occurs in the orbit, the 
clinical presentation and radiographic find- 
ings resemble those of idiopathic inflammato- 
ry pseudotumor. Three patients, two men and 
a woman, 28 to 72 years old, initally thought to 
have “pseudotumor” failed to respond to cor- 
ticosteroid therapy. Orbital biopsy specimens 
in all patients disclosed vasculitis. There was 
no evidence of systemic vasculitis. High-dose 


| prednisone effectively eliminated pain and re- 
duced inflammation but did not adequately 


control fibrosis formation leading to ultimate 
loss of function. Each patient eventually lost 
an eye to this process. Therapy with cyclo- 
phosphamide, a B-cell cytotoxic drug, pro- 
duced a prompt response in terms of eliminat- 
ing pain, inflammation, and formation of 
fibrous tissue. Cyclophosphamide therapy has 
been instrumental in preserving sight in each 
patient’’s remaining eye. In such cases we 
believe the benefits of cyclophosphamide ther- 
apy outweigh the known risks. 


ORBITAL PSEUDOTUMOR is a nonspecific term 
applicable to a number of different idiopathic 
orbital inflammations.' Henderson’ addressed 
this issue by classifying orbital pseudotumor 
into Type I (vasculitis) and Type I (lymphocytic 
inflammatory pseudotumor). 

The Type H pseudotumor consists primarily 
of nonspecific orbital inflammation not cen- 
tered around blood vessels. It may occur in 
acute or subacute forms and can become chron- 
ic. The inflammation can be diffuse or localized 
to specific orbital tissues, resulting in myositis, 
dacryoadenitis, perineuritis, and periscleritis. 
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The nonspecific orbital inflammatory syn- ne 
dromes have been the subject of a recent rẹ- A 
view.’ aa 
The other type of idiopathic orbital inflam- 
mation (Henderson’s Type I) is rare and is- 
characterized by primary orbital vascular in 
flammation. Orbital vasculitis is more difficult- 
to manage and does not respond to corticoste- 
roids or radiation as does nonspecific inflam- 
mation of the orbit. a 
We treated three patients who had isolated 
orbital vasculitis and all responded favorably te 
cyclophosphamide. : 


Case Reports 


Case 1 es 
A previously healthy 28-year- -old man sie 
examined in June 1978 for left frontal head: 
aches, blurred vision in the left eye, and d 
creased auditory acuity of the left ear. Vist 
acuity was R.E.: 20/20 and L.E.: 20/30 (correcta 
ble to 20/20). Horner’s syndrome was presen 
in the left eye. The left globe had 3 mmo 
proptosis and there was mild conjunctival in- 
jection over the left lateral rectus muscle. The . 
left optic disk was edematous and there were ` 
choroidal folds. Serous otitis media was pres-" ` 
ent on the left. A carotid angiogram and a 
nasopharyngeal biopsy gave normal results. © 
Computed tomography showed a faint retrot 
bulbar soft-tissue mass near the apex of the left = 
orbit with an enlarged medial rectus muscle 
and a thickened optic nerve (Fig. 1). | 
Nonspecific orbital inflammation was diag- 
nosed and 80 mg of oral prednisone per day 
relieved the discomfort and reduced the swell-. 
ing. As the dosage was decreased, the swelling... 
and discomfort recurred. An orbital biopsy | 
specimen showed transmural vascular infiltras | 
tion by polymorphonuclear leukocytes with. __ 
surrounding eosinophils (Fig. 2). This was di- 
agnosed as acute orbital vasculitis. Oral pred 
sone was maintained at 60 mg daily. A seri 
studies were noncontributory for systemic 
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Fig. 1 (Garrity and associates). Case 1. Computed 
tomographic scan of orbits. Axial scan shows soft- 
tissue mass near apex of left orbit with enlarged 
medial rectus muscle and thickened optic nerve. 


culitis or other immune disease. One urine 
sample showed 5 to 10 red blood cells per 
high-power field. The remainder of the urine 
sediment was normal. The patient would not 
consent to a renal biopsy. The proptosis and 
optic disk edema became chronic despite the 
prednisone. Nine months later headaches were 
still present but lessened by the high-dose 
prednisone. The patient’s best corrected visual 
acuity in the left eye was 20/30 because of mild 
optic atrophy. A visual field showed inferior 
arcuate depression. A trial of cyclophospha- 
mide (1,000 mg intravenously initially, with 
subsequent doses given weekly or biweekly 
titrated against the leukocyte count) produced 
prompt and complete resolution of pain and 
swelling. The cyclophosphamide was contin- 
ued for two months and then stopped because 
of the drug’s possible side effects. 

The patient returned three months later with 
marked left facial and eyelid edema. Addition- 
ally, the right eyelids were slightly discolored 
and optic disk edema was present in the right 
eye. A new mass was also present in the right 
anterosuperior orbit. Orbital computed tomog- 
raphy showed bilateral orbital disease, more 
severe on the left than on the right. He was 
treated with 100 mg of azathioprine and pred- 
nisone, 60 mg initially, then decreasing doses. 
The disease persisted for one year but did not 
noticeably worsen. 
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Fig. 2 (Garrity and associates). Case 1. Acute stage 
of vasculitis. Small thick-walled vessel has a trans- 


mural infiltrate of neutrophils (hematoxylin and 
eosin, X 720), 


A cataract developed in the right eye and 
optic atrophy in the left eye. The left proptosis 
had partially resolved but there was 7 mm of 
right proptosis because of multiple orbital 
masses that formed despite treatment with aza- 
thioprine and prednisone. These were excised. 
The histologic findings were consistent with 
vasculitis. The patient’s clinical course was sta- 
ble for the next two years while he continued to 
take azathioprine and prednisone. 

When he returned in February 1983, there 
were additional masses in the anterosuperior 
right orbit. These were excised and histologic 
studies showed both active and end-stage vas- 
culitis with extensive fibrous replacement of | 
the orbital fat (Fig. 3). The azathioprine was 





a, = 
Fig. 3 (Garrity and associates). Case 1. End-stage 
vasculitis. Vessel lumina are obliterated and lamellae 
of collagenous tissue replace the vessel wall, giving 


an onion skin configuration (hematoxylin and eosin, 
x 720). 
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changed to cyclophosphamide and prednisone 
was continued. There was no further fibrous 
tissue formation. 

Six months later cyclophosphamide was 
stopped because of possible side effects but the 
prednisone was continued (10 mg/day). By May 
1984 the patient was aware that visual acuity in 
his left eye had decreased although he had no 
pain. Visual acuity was R.E.: 20/30— and L.E.: 
counting fingers at 5 feet. A left afferent pupil- 
lary defect was present. Ocular movements 
were moderately restricted on upgaze and min- 
imally restricted horizontally. The left optic 
disk was pale. Visual fields disclosed a large 
blind spot in the right eye and an inferotempor- 
al depression involving fixation in the left eye. 
Cyclophosphamide was administered for five 
months. The initial dose of 1,000 mg was ad- 
justed in similar fashion to the previous trial. 
The patient’s most recent examination in Sep- 
tember 1985 showed no further progression of 
his orbital disease (Fig. 4). 

The disease seemed to be interrupted by the 
cyclophosphamide each time it was given but 
when the drug was discontinued the vasculitis 
seemed to reactivate despite continued use of 
prednisone and azathioprine. 


Case 2 
A 58-year-old woman was examined else- 
where in May 1969 because of an isolated pain- 


less right abducens paresis. One month later 
she noted decreased visual acuity in her right 
eye. Examination of the right eye gave a visual 
acuity of hand movements and showed an af- 
ferent pupillary defect, proptosis, eyelid 
edema, conjunctival chemosis, subconjunctival 
hemorrhages, retinal striae, optic disk edema, 
and a persistent abducens paresis. The left eye 
was normal. She was thought to have ‘‘proba- 
ble rheumatoid arthritis” and noninsulin- 
dependent diabetes mellitus. Orbital venogra- 
phy, carotid angiography, and a nasophar- 
yngeal biopsy gave normal findings. Sphenoid 
ridge meningioma was diagnosed. A frontal 
craniotomy was nondiagnostic. 


The patient was discharged on a regimen of | i y 


prednisone and returned two months later for _ 
orbital exploration. This led to a biopsy and 


decompression. A biopsy report was interpret- D 


ed as “pseudotumor” (but this was later 
amended to vasculitis). Continued treatment 
with prednisone produced an improvement in 
vision and proptosis until April 1972 when 
edema of the right eyelid and face developed 
along with tenderness of the brow. This was 
diagnosed as acute frontal sinusitis and re- 
solved with treatment. The patient remained 
relatively asymptomatic while taking 5 mg of 
prednisone daily until 1982. 

One month before being examined at the Eye 
and Ear Hospital of Pittsburgh in June 1982, she 





Fig. 4 (Garrity and associates). Case 1. Computed tomographic scans of orbits demonstrating extensive 
bilateral orbital disease. Radiographically, the normal orbital fat has been replaced by dense fibrous tissue, Left, 


Axial view. Right, Coronal view. 
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Fig. 5 (Garrity and associates). Case 2. Computed tomographic scans of orbits. Left, Axial scan shows diffuse 
soft-tissue mass behind right globe. The left orbit has inferomedial soft-tissue swelling with an enlarged medial 
rectus muscle. Right, Coronal scan better defines the medially located soft-tissue mass in the left orbit. 


noted swelling of her left eyelids. They were 
erythematous and tender to the touch and her 
vision was blurred. Medications at that time 
included 5 mg of prednisone daily for rheuma- 
toid arthritis. 

Visual acuity was R.E.: counting fingers at 5 
feet and L.E.: 20/25. A right-sided afferent pu- 
pillary defect was present. She could not see 
any color plates with the right eye and missed 
50% of the Ishihara plates with the left eye. Her 
left ocular rotations were full but the right eye 
was able to only look down. The right optic 
disk was pale. Computed tomography of the 
orbits (Fig. 5) showed a diffuse soft-tissue mass 
behind the right globe. The left orbit contained 
a soft-tissue swelling in the inferonasal area 
with extension to a thickened medial rectus 
muscle. A biopsy specimen of the left orbital 
lesion showed a transmural infiltrate of poly- 
morphonuclear leukocytes (Fig. 6) in the arteri- 
oles and venules. Numerous eosinophils sur- 
rounded the inflamed vessels. Compact 
hyalinized collagenous tissue replaced most of 
the orbital adipose tissue in the sample. The 
pathologic process was interpreted as acute 
vasculitis. 


Because of our experience with Case 1, the 
prednisone was stopped and intravenous cy- 
clophosphamide was started. The initial dose 
was 1,000 mg. Subsequent weekly or biweekly 
doses were titrated against the leukocyte 
count. The erythema, tenderness, and left peri- 
orbital swelling promptly resolved. Vision in 
the left eye was unchanged although color 





Fig. 6 (Garrity and associates). Case 2. The vessel 
walls are heavily infiltrated by inflammatory cells 
(hematoxylin and eosin, x 450). 
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vision improved. The patient continued to take 
cyclophosphamide for six months at which 
time she was admitted to a local hospital for 
intractable vomiting of unknown cause that led 
to dehydration and hypokalemia. The cyclo- 
phosphamide was stopped and the patient re- 
mained completely asymptomatic with no fur- 
ther recurrences without any medications. Her 
visual acuity remained counting fingers in the 
right eye and 20/30 in the left eye. Motility was 
unchanged as was the relative enophthalmos of 
the right eye related to the previous decom- 
pression. B-scan ultrasonography showed that 
the left orbital mass had resolved with the 
cyclophosphamide therapy. There was no ef- 
fect on the right orbital fibrosis. There has been 
no evidence of recurrence of orbital vasculitis 
in the last year. 


Case 3 

A 72-year-old man with a history of hyper- 
tension noted intermittent left orbital swelling 
in October 1980. This was initially thought to 
result from allergic contact dermatitis. Eleven 
months later he had acute orbital swelling asso- 
ciated with pain, induration, and decreased 
vision which was thought to result from pansi- 
nusitis. Tissue from maxillary and frontal si- 
nuses reportedly showed fibrotic and granula- 
tion tissue. This episode resolved. 

In November 1981, acute swelling and pain 
recurred. Orbital and sinus mucosal biopsy 
specimens were initially interpreted as ‘‘lymph- 
oid orbital pseudotumor.” Corticosteroids de- 
creased the acute swelling but 5 mm of propto- 
sis persisted. The left orbit was irradiated with 
1,400 rads. 

The patient did well for one month before the 
proptosis progressed and there was a marked 
decrease in ocular motility. A repeat left orbital 
biopsy specimen in April 1982 was also report- 
ed as “pseudotumor.” The patient was treated 
with varying amounts of prednisone but 6 mm 
of proptosis persisted, visual acuity was 20/30, 
and motility was markedly decreased. His vi- 
sion was corticosteroid-sensitive and whenever 
the prednisone was decreased his vision wors- 
ened. In March 1983, his visual acuity in the left 
eye decreased to vague light perception and 
was not responsive to high doses of predni- 
sone. Previous biopsy specimens were reevalu- 
ated and signs of vasculitis with intramural 
polymorphonuclear leukocytes and perivascu- 
lar eosinophils were seen (Fig. 7). 

Involvement of the right orbit started in Sep- 
tember 1983 with pain, swelling, and a central 
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a 7 (Garrity and associates). Case 3. A small 
vessel wall is partially necrotic and is heavily infil- 
trated by neutrophils. Proliferated endothelial cells 
obliterate the lumen (hematoxylin and eosin, X 720). 


vein occlusion. Masses were present clinically 
and confirmed by orbital computed tomogra- 
phy in both orbits (Fig. 8). The patient was 
given cyclophosphamide (1,000 mg intrave- 
nously weekly or biweekly with dosage adjust- 
ments based on the leukocyte count). The pain 
and swelling resolved promptly with cyclo- 
phosphamide. After five months of intrave- 
nous therapy, the drug was given orally (100 
mg daily) and continued for a total of one year. 

The patient’s visual acuity remained R.E.: 
20/30 and L.E.: no light perception without 
medication. Ocular motility was normal in the 
right eye but moderately restricted in the left 


€ 
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Fig. 8 (Garrity and associates). Case 3. Computed 
tomographic scan of orbits. Axial scan shows exten- 
sive disease involving the left orbit. Minimal involve- 
ment of the right orbit is apparent near the insertion 
of the medial rectus muscle. 
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eye. Proptosis of the right globe resolved but 3 
mm of proptosis of the left globe persisted. 
Computed tomographic findings in the orbits 
were unchanged. The patient has undergone a 
dacryocystorhinostomy procedure for chronic 
epiphora related to the previous sinus and 
orbital inflammation. 


Discussion 


In the common type of idiopathic inflamma- 
tory pseudotumor (or nonspecific orbital in- 
flammation), different cell types participate in 
the inflammatory process. There is an infiltra- 
tion of the usually edematous orbital tissue by 
polymorphonuclear leukocytes and plasma 
cells. Lymphocytes often predominate and may 
cuff vessel walls. The vessels have been, in 
effect, incidentally caught up in the inflamma- 
tory process. In contrast, a primary vasculitis, 
as Jakobiec and Jones’ emphasized, is an angio- 
centric and angiodestructive process. Histolog- 
ically, there is an intense and initially acute 
inflammatory infiltrate in the vessel wall with 
mural destruction and insudation of the wall 
with plasma (so-called fibrinoid necrosis). In 
this instance the surrounding tissues are only 
secondarily or incidentally inflamed. The in- 
flammatory process and vascular obliteration, 
however, may evolve into a chronic process of 
fibrosis, ultimately producing the pattern of a 
sclerosing pseudotumor picture clinically and 
histologically. 

These three cases had several features in 
common. First, inflammation was centered in 
the walls of small blood vessels of the orbit 
(that is, vasculitis). Extensive examinations 
failed to uncover any evidence of systemic 
vasculitis. It was tempting to postulate early or 
limited involvement by Wegener’s granuloma- 
tosis in Patient 3 who demonstrated histopath- 
ologic and radiologic evidence of sinus disease 
in addition to orbital vasculitis. However, there 
was no radiographic or physical evidence to 
support this. Biopsy specimens from the sinus 
mucosa or orbital tissue did not demonstrate 
the typical necrotizing granulomatous vasculi- 
tis of Wegener’s granulomatosis but rather a 
nonspecific vascular inflammation. Additional- 
ly, Patient 1 had a serous otitis media, a feature 
known to be associated on occasion with sys- 
temic vasculitis.‘ The presence of red cells in 
the urinary sediment on one occasion also sug- 
gested a systemic process but seven years after 
the initial manifestations no systemic vasculitis 
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has been detected. Urine sediment remained 
normal. Secondly, the disease became bilateral 
in all three of our patients. Henderson’s’ series 
of 13 cases of orbital vasculitis recorded one 
bilateral case while there was none among the 
four cases reported by Heersink, Rodrigues, 
and Flanagan.’ The implications of this bilater- 
ality are unknown. Blodi and Gass? noted in 
their study of inflammatory pseudotumor that 
a systemic process may become manifest later if 
the orbital involvement was bilateral. To date, 
none of our patients has manifested a systemic 
disease. 

Third, there was relative resistance of the 
process to corticosteroid therapy. High-dose 
prednisone (80 to 100 mg daily) did not control 
the disease effectively, a finding which was 
also noted by Heersink, Rodrigues, and Flana- 
gan.° Lastly, each patient responded to treat- 
ment with cyclophosphamide. The therapy not 
only decreased inflammation but produced 
drug-free remissions in all three patients. 

These three patients initially responded to 
high-dose prednisone in that pain was con- 
trolled and swelling and erythema were re- 
duced. This, we postulate, resulted from the 
anti-inflammatory effect of the corticosteroids 
rather than an immunosuppressive response. 
In effect, the underlying immune reaction pro- 
ceeded unchecked. This finding is supported 
by the continuing formation of orbital masses 
in Patient 1 while he was taking prednisone 
and, later, a combination of prednisone and 
azathioprine. Cyclophosphamide controlled 
the inflammation and prevented the formation 
of orbital masses. We were reluctant to use 
cyclophosphamide in Patient 1 (shown by the 
short initial courses) but, as we acquired addi- 
tional experience, we used it more liberally in 
Patients 2 and 3. 

Because orbital vasculitis is uncommon, 
there is no consensus regarding optimal treat- 
ment. Corticosteroids have been the mainstay 
of therapy although, as shown by our three 
cases, they produce no consistent or effective 
response. The long-term side effects of high- 
dose corticosteroid therapy also limit effective- 
ness. 

Radiation therapy is another potential thera- 
peutic option. Henderson’ alluded to some suc- 
cess with low-dose radiation and Kim and 
Roth’ described a patient with unilateral vascu- 
litis who responded to 1,200 rads. Our Patient 3 
did not respond to 1,400 rads of radiation to the 
orbit. 

The remaining mode of therapy is immuno- 
suppression. Patient 1 was given azathioprine 
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and cyclophosphamide in addition to predni- 
sone during the course of his disease. Azathio- 
prine and prednisone together and prednisone 
individually were ineffective in treating his 
disease but effective in controlling pain and 
swelling. Cyclophosphamide, on the other 
hand, produced an effective clinical response 
in terms of controlling pain, inflammation, and 
the presumed ongoing immune reaction. The 
tendency for fibrous tissue formation was also 
retarded. The immunosuppressive effects of 
prednisone are complicated and not completely 
understood but may affect T cells more than B 
cells.** Azathioprine has been shown to affect 
primarily T cells’ while cyclophosphamide is 
directed primarily against B cells.* Vasculitis 
is but one of several diseases mediated by 
immunoglobulins and is therefore considered 
to be a B-cell-related condition.’ Deposition of 
immune complexes and complement activation 
stimulates the influx of neutrophils and eosino- 
phils, the enzymatic contents of which are 
probably instrumental in damaging the vessel 
wall with fibrosis as the end result. Early treat- 
ment is, therefore, essential. An exception to 
this B-cell vasculitis concept is giant cell (tem- 
poral) arteritis, which has been characterized 
as a T cell process." If orbital vasculitis actu- 
ally does represent a B-cell-mediated condi- 
tion, the response to cyclophosphamide should 
not be surprising. With proper management by 
clinicians experienced with cytotoxic agents, 
patients are not unduly susceptible to bacterial 
infection,” although the risks of a late malig- 
nancy from potential long-term immunosup- 
pression cannot be dismissed." 

An additional note regarding treatment is 
that when treatment is inadequate or discontin- 
ued, the inflammation progresses, ending with 
fibrosis (as in our Patient 1). The fibrotic stage 
was associated with the formation of discrete 
masses initially and later with decreased vision 
and loss of ocular motility. Early treatment 
with cyclophosphamide after proper diagnosis 
may prevent this undesirable outcome. 
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Dynamic Proptosis 





John D. Bullock, M.D., and George B. Bartley, M.D. 


Dynamic proptosis can be defined as exoph- 
thalmos occurring when a variable force is 
applied to the orbital contents. In a series of 26 
patients (13 males and 13 females, 1 to 82 years 
old), the causes of dynamic proptosis included 
neurofibromatosis (nine cases), fistulas (three 
cases), malignancies (three cases), meningo- 
encephaloceles (two cases), mucoceles (two 
cases), surgery (two cases), orbital varix (two 
cases), dermoid cysts (two cases), and aneu- 
rysm (one case). Dynamic proptosis can be 
either spontaneous or induced, and can occur 
either with an intact or an incompetent bony 
orbit. 


THE FIRST DESCRIPTION of pulsating exoph- 
thalmos is attributed to Benjamin Travers in 
1805’; the cause was a carotid-cavernous sinus 
fistula. This vascular anomaly and the bony 
orbital defects associated with neurofibromato- 
sis are responsible for most examples of pulsat- 
ing exophthalmos. Other vascular, neoplastic, 
and mechanical causes of a dynamic globe and 
orbital contents have been described. We exam- 
ined 26 patients with pulsating exophthalmos 
or dynamic proptosis; we prefer the latter term 
because in some cases the movement of the 
globe and surrounding tissues is not spontane- 
ous and pulsatile, but is induced by head posi- 
tion, jugular compression, a Valsalva maneu- 
ver, or mastication. Dynamic proptosis may be 
classified as either spontaneous or induced, 
and by whether it occurs with an intact or an 
incompetent bony orbit. 

Table 1 summarizes the clinical data for all 26 
patients. We have selected four cases to discuss 
in greater detail. 
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Case Reports 





Case 19 

A 13-year-old girl underwent transcranial re- 
moval of the right orbital roof by a neurosur- 
geon who wanted a biopsy specimen of the 
optic nerve because of presumed optic nerve 
glioma (Fig. 1). The specimen showed inflam- 
matory changes with no evidence of tumor. We 
first examined the patient two years later. Her 
right eye was blind and hypotropic, the right 
upper eyelid was blepharoptotic, and pulsating 
exophthalmos was present on the right side 
(Fig. 2). A computed tomographic scan showed 
absence of the right orbital roof (Fig. 3). The 
patient underwent sequential operations (re- 
construction of the orbital roof with rib grafts, 
vertical strabismus surgery, and an internal 
levator palpebrae superioris muscle resection) 
with a satisfactory cosmetic result (Fig. 4). 


Case 23 

A 58-year-old woman’s chief complaint was 
“pressure” in the right orbit when she bent 
over; she had had this symptom for 30 years. 
Visual acuity was 20/25 in the right eye and 
20/20 in the left eye. Exophthalmometric values 
with the patient sitting upright were 13 mm for 
the right eye and 14 mm for the left eye. When 
the patient placed her head in a dependent 
position, the exophthalmometric readings were 
R.E.: 24 mm and L.E.: 15 mm. A prominent 
right orbital varix was evident (Figs. 5 and 6). A 
computed tomographic scan showed an en- 
hancing lesion in the right superomedial orbit 
(Fig. 7). The lesion was surgically excised 
through a lateral rhinotomy with a satisfactory 
result (Fig. 8). No loss of visual acuity or ocular 
motility was noted postoperatively. 


Case 25 

A 14-year-old boy had been aware of propto- 
sis of the right eye for several years, but had 
recently noted that diplopia occurred during 
chewing or when he leaned his head (right 
temporal fossa) on his hand. Visual acuity was 
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TABLE 1 
SUMMARY OF CLINICAL DATA 


PATIENT NO., SEX, 


INVOLVED 

AGE (yrs) ORBIT DIAGNOSIS PROPTOSIS BONY ORBIT 

1, F, 64 Left Intracavernous aneurysm Spontaneous Intact 

2, M, 20 Left Traumatic carotid-cavernous sinus fistula Spontaneous Intact 

3, F, 54 Left Traumatic carotid-cavernous sinus fistula Spontaneous Intact 

4, M, 21 Left Traumatic carotid-cavernous sinus fistula Spontaneous Intact 

DF, 1 Right Malignant hemangioendothelioma Spontaneous Intact 

6, M, 28 Left Neurofibromatosis Spontaneous Incompetent 

7, F; 20 Right Neurofibromatosis Spontaneous Incompetent 
8, M, 23 Left Neurofibromatosis Spontaneous Incompetent 

9, F, 25 Left Neurofibromatosis Spontaneous Incompetent 
10, M, 30 Right Neurofibromatosis Spontaneous Incompetent 
EI Ate ig Right Neurofibromatosis Spontaneous Incompetent 
12, M, 33 Right Neurofibromatosis Spontaneous Incompetent 
13, M, 25 Right Neurofibromatosis Spontaneous Incompetent 
14,M, 6 Left Neurofibromatosis Spontaneous Incompetent 
15, M, 59 Left Meningoencephalocele Spontaneous Incompetent 
16, M, 47 Right Meningoencephalocele Spontaneous Incompetent 
17, F, 20 Right Frontoethmoidal mucocele Spontaneous Incompetent 
18, F, 82 Left Frontoethmoidal mucocele Spontaneous Incompetent 
19, F, 15 Right After surgical removal of orbital roof Spontaneous Incompetent 
20, M, 56 Right Squamous cell carcinoma of frontal sinus Spontaneous Incompetent 
21, F, 63 Left Metastatic lung carcinoma to orbit Spontaneous Incompetent 
22, F, 16 Right Orbital varix Induced Intact 
23, F, 58 Right Orbital varix Induced Intact 
24, M, 24 Right Dermoid cyst Induced Incompetent 
25, M, 14 Right Dermoid cyst Induced Incompetent 
26, F, 45 Right After lateral orbital decompression for Graves’ disease Induced Incompetent 


20/20 in each eye. Exophthalmometry showed 2 
mm of right proptosis (Fig. 9). This increased to 
8 mm when the teeth were clenched. A skull 
radiograph outlined a large smooth-walled de- 
fect in the right lateral orbital wall (Fig. 10). A 
computed tomographic scan disclosed a large 
bilobed cystic lesion distributed equally be- 
tween the retrobulbar and temporal fossa re- 
gions (Fig. 11). The patient underwent excision 
of a dermoid cyst measuring 55 x 35 x 30 mm. 
Postoperatively, the visual acuity was 20/20 
and the “mastication proptosis’’ was elimi- 
nated. 


Case 26 

A 45-year-old woman with Graves’ optic neu- 
ropathy underwent bilateral lateral and inferior 
orbital decompressions. The postoperative 
course was complicated by marked edema in 
the right temporal fossa, resulting in proptosis 
of the right eye with mastication. The edema 
resolved within three days after surgery and 
dynamic proptosis could no longer be induced. 


ee E ET SL, 
Discussion 
i a aa a a 


Dynamic proptosis may be caused by a varie- 
ty of factors. The common underlying mecha- 
nism is a variable force applied to the orbital 
contents. This force may be transmitted hemo- 
dynamically through the arterial or venous Sys- 
tems, by pulsations of the brain through a bony 
defect in the orbit, or by the muscles of mastica- 
tion through an attenuated or absent lateral 
orbital wall. Dynamic proptosis may be sponta- 
neous or induced by a Valsalva maneuver, a 
change in head position, jugular compression, 
or clenching the jaw. A classification system 
derived from our cases and those previous- 
ly reported in the literature is presented in 
Table 2. 

The most common cause in our cases of 
spontaneous dynamic proptosis with an intact 
bony orbit was a carotid-cavernous sinus fistu- 
la.>2¢8 For many years, the term “pulsating 
exophthalmos” was synonymous with this 
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Fig. 1 (Bullock and Bartley). Case 19. Computed 
tomographic scan before biopsy of the right optic 
nerve via transcranial approach for presumed optic 
nerve glioma. 


vascular abnormality. Despite previous re- 
ports’*" that an orbital roof defect, with or 
without neurofibromatosis, may cause the 
globe to pulsate, a 1943 “review of all reported 
cases” of pulsating exophthalmos described 


Fig. 3 (Bullock and Bartley). Case 19. Computed 
tomographic scan after neurosurgical exploration of 
right orbit. Brain tissue had herniated into the orbit, 
resulting in pulsating exophthalmos. 











Fig. 2 (Bullock and Bartley), Case 19. Initial oph- 
thalmologic examination showed right-sided pulsat- 
ing exophthaimos, blepharoptosis, exotropia, and 
hypotropia; visual acuity was no light perception. 


exclusively carotid-cavernous sinus fistulas.’ 
Rarely, aneurysms of the internal carotid or 
ophthalmic arteries may be associated with 
dynamic proptosis'® (Case 1). Other experi- 
enced observers, however, have stated that 
uncomplicated aneurysms do not cause the 
globe to pulsate.” Dynamic proptosis has also 
been reported to result from an abnormal com- 
munication between the internal carotid artery 
and the internal jugular vein in the neck.’ An 
additional vascular abnormality associated 
with pulsating exophthalmos is tricuspid re- 
gurgitation; proptosis is synchronous with the 
V wave of the jugular venous pulse." 
Extremely vascular orbital tumors, either be- 
nign or malignant, may be expected to cause 





Fig. 4 (Bullock and Bartley). Case 19. Postoperative 
appearance after reconstruction of right orbital roof 
with rib grafts, strabismus surgery, and blepharop- 
tosis surgery. 
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Fig. 5 (Bullock and Bartley). Case 23. Dynamic 
proptosis caused by a right-sided orbital varix in- 
duced by placing the head in a dependent position. 


dynamic proptosis in an intact orbit. An 
“‘angioendothelioma’”’ associated with pulsat- 
ing exophthalmos has been described.” The 
tumor was not classified as benign or malig- 
nant, but the histopathologic description 
strongly indicated a benign lesion, possibly a 
capillary hemangioma. We have examined an 
infant with pulsating exophthalmos associated 
with a primary vascular malignancy in an intact 
orbit (Case 5). 

When the bony orbit is incompetent, dynam- 
ic proptosis may result from the transmission 
of brain pulsations through the defect. Trauma 
may cause such an opening.’ Chronic hydro- 





Fig. 7 (Bullock and Bartley), Case 23. Computed 
tomographic scan showing orbital varix in the right 
superomedial orbit. 





Fig. 6 (Bullock and Bartley). Case 23. Higher- 
power view of orbital varix. 


cephalus may gradually rarefy the roof of the 
orbit and lead to pulsating exophthalmos, ei- 
ther with” or without” a precipitating traumat- 
ic event. 

Pulsating exophthalmos has long been recog- 
nized as an important clinical feature in some 
cases of neurofibromatosis®” and was the 
most common cause of dynamic proptosis in 
our series. Pulsating enophthalmos has been 
described in some patients with neurofibroma- 
tosis”; it should be noted, however, that pre- 
vious orbital trauma had occurred in one case,” 
leading to orbital fat atrophy. De Schweinitz 
and Holloway’ and Locke? indicated that orbital 
encephaloceles may cause pulsating exophthal- 
mos, and Dandy’ is credited with describing 
the first case. Others??48"124 later described 





Fig. 8 (Bullock and Bartley). Case 23. Postoperative 
appearance after excision of orbital varix and elimi- 
nation of dynamic proptosis. 
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Fig. 9 (Bullock and Bartley). Case 25. Preoperative 
appearance of patient with right-sided dynamic 
“mastication” proptosis from a dermoid cyst in the 
temporal fossa and orbit. 


additional cases and important differential clin- 
ical features that differ from those of carotid- 
cavernous sinus fistulas, such as the absence of 
bruits and slower progression. It has been 
speculated that posterior orbital encephalo- 
celes may be formes frustes of neurofibroma- 
tosis.*"* 

Dandy” speculated that pulsating exophthal- 
mos might result from a neurosurgical explora- 
tion of the orbit, but stated that he had never 
observed such a complication. One of our pa- 
tients (Case 19) had spontaneous dynamic 
proptosis after transcranial exploration for a 
suspected optic nerve tumor, and others? = 
have noted that removal of the orbital roof can 
result in pulsation of the globe. 

Frontoethmoidal mucoceles may erode the 
bony orbit and result in dynamic proptosis” 
(Cases 17 and 18) as may true neoplasms!**” 
(Cases 20 and 21). 

Dynamic proptosis may not be present spon- 
taneously, but may be induced in several ways. 
Again, classification by the competency of the 
bony orbit is helpful. An orbital varix in an 
intact orbit may cause intermittent proptosis 
when the head is placed in a dependent posi- 
tion, when the jugular vein is compressed, or 
when a Valsalva maneuver is performed*™ 
(Cases 22 and 23). Enophthalmos, presumably 
resulting from orbital fat atrophy from the 
pressure of venous coils, is often present when 
the patient stands upright.” 

If the lateral orbital wall becomes markedly 
attenuated by a dermoid cyst (Cases 24 and 25) 
or is removed to decompress the orbit for 





Fig. 10 (Bullock and Bartley). Case 25. Lateral skull 
radiograph shows a large, smooth-walled defect in 
the right lateral orbital wall from a dermoid cyst. 








Fig. 11 (Bullock and Bartley). Case 25. Computed 
tomographic scan showing a large dermoid cyst oc- 
cupying the right temporal fossa and orbit. 








Dynamic Proptosis 








TABLE 2 
CLASSIFICATION OF DYNAMIC PROPTOSIS 





“CLASSIFICATION 





i. Spontaneou 


+ ‘Intracavernous internal carotid artery 
2. Ophthalmic artery 


b. Carotid-cavernous sinus fistula 


c. Internal carotid artery-internal jugular vein fistula 
d. Tricuspid regurgitation 
2. Extremely vascular orbital tumor 
a. Benign 
b. Malignant 
1. Primary 
2. Metastatic 
B. Incompetent bony orbit 
1. Cranial or sinus trauma 
2. Hydrocephalus 
3. Neurofibromatosis 








4. Meningoencephalocele 


5. Frontoethmoidal mucocele 
. iatrogenic (surgical exploration) 
7. Neopiasms 
a. Benign 
b. Malignant 
1. Primary 
2. Secondary 
3. Metastatic 


Oo 





ii. Induced 
A. Intact bony orbit 
1. Orbital varix 


B. Incompetent bony orbit 
t. Dermoid cyst 
2. latrogenic (lateral orbital decompression) 













REPORTED CASES 





de Schweinitz and Holioway': Locke*; our Case 1 ot 

de Schweinitz and Holloway’; Locke; Sugar and Meyer’; Dandy! e 
Mortada® oe 

de Schweinitz and Holloway’; Locke?; Martin and Mabon®; Boyes. oS 
and Ralph’; Henderson and Schneider®; our Cases 2 to 4 a 

Terry and Mysel® 

Earnest and Hurst’; Allen and Naylor?’ 

Sugar and Meyer®; Adson and Benedict’? 

de Schweinitz and Holloway’; Röttgen’? 


Our Case 5 


Sugar and Meyer? 

Strandberg"* 

Rockcliffe’®; Rockcliffe and Parsons'®; Moore”; LeWaid"®: 
Wheeler'®; Bruwer and Kierland®°; Hunt and Pugh?'; Mortada??; 
Jackson, Laws, and Martin??; our Cases 6 to 14 a 
de Schweinitz and Holloway’: Locke?; Sugar and Meyer’: Dandy’; ~ 
Strandberg'*; LeWald'®; Wheeler’®; Robertson**; our Cases 15. 
and 16 

Henderson and Farrow”; our Cases 17 and 18 

Wheeler’®: Verbiest?®; Dabezies and Walsh*’; our Case 19 


de Schweinitz and Holloway’; our Case 20 
Beck; Gautier-Smith®; our Case 21 


Walsh and Dandy**: Brauston and Norton*'; Wright; our Cases ao 
and 23 


Knight, St. John, and Nakada*; our Cases 24 and 25 
Our Case 26 





Graves’ disease (Case 26), ‘‘mastication propto- 
sis” may be induced by clenching the jaw. 
Knight, St. John, and Nakada” described chew- 
ing oscillopsia as a complication of an orbital 
epidermoid cyst. 

_ In general usage, the term “pulsating exoph- 
thalmos” often connotes a carotid-cavernous 





sinus fistula or, less commonly, absence of part. o=. 
of the sphenoid bone associated with neurofi- 
bromatosis. As we have outlined, several addi- = 
tional conditions may cause the globe or orbital — 
contents to pulsate or become proptotic, ae 
propose the term “dynamic proptosis’”” as 
more inclusive definition of these phenomena. 
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Sphenoid Sinus Mucocele (Anterior Clinoid Variant) 


Mimicking Diabetic Ophthalmoplegia and Retrobulbar “4 


Neuritis 
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Lenworth N. Johnson, M.D., Robert S. Hepler, M.D., Robert D. Yee, M.D., 
and Ulrich Batzdorf, M.D. 


Two patients (two men, 56 and 59 years old) 
had sphenoid sinus mucocele originating in 
the anterior clinoid process. In one case the 
mucocele initially mimicked diabetic ophthal- 
moplegia with pupil-sparing palsy of the ocu- 
lomotor (third) nerve. After resolution of the 
palsy, severe visual loss developed with mini- 
mal recovery of vision after surgery. The sec- 
ond patient had recurrent episodes of retro- 
bulbar optic neuropathy with optic atrophy 
and decreased vision. Visual loss from sphe- 
noid sinus mucoceles is usually associated 
with a poor prognosis if surgical treatment is 
delayed more than seven to ten days. 


AS A RESULT of the peripheral location of the 
pupillary fibers in the oculomotor third nerve, 
compressive lesions such as aneurysms or tu- 
mors that produce third nerve palsies usually 
produce ocular motility disturbances and iri- 
doplegia.' In contrast, diabetic ophthalmople- 
gia usually produces motility dysfunction but 
normal pupillary reaction. Pupil-sparing in dia- 
betic ophthalmoplegia is thought to be a result 
of microvascular ischemia in the central portion 
of the third nerve which spares the peripheral- 
ly located pupillary fibers. Post-mortem exami- 
nations have shown the site of nerve ischemia 
to be the cavernous sinus segment of the third 
nerve. Although diabetes accounts for most 
pupil-sparing third nerve palsies, other more 
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life-threatening conditions such as meningio 
mas, intracavernous and basilar tip aneurysms, 
astrocytoma, and lymphomas are proven ‘caus 
es.” We describe a patient with pupil-sparing 
third nerve palsy resulting from sphenoid 
sinus mucocele that mimicked diabetic oph 
thalmoplegia. In addition to the third nerve 
palsy, this patient later developed compressive 
optic neuropathy and severe visual loss. A 
second patient had recurrent episodes of retro- 
bulbar optic neuropathy and permanent visual 
loss. A review of the literature indicated that 
pupil-sparing third nerve palsy is a not uncom- 
mon manifestation of sphenoid sinus muco- 
cele.*” i 
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Case Reports 


Case 1 

In March 1984, a 56-year-old man developed 
intense left supraorbital pain, nausea, and em- 
esis. Because of the severe pain and the pres- 
ence of extensive nasal polyps, a left nasal 
polypectomy was performed. Two hours post- 
operatively the patient developed horizontal 
diplopia. A computed tomographic scan did 


not shew a cause for the diplopia. Bilateral | i 


Caldweil-Luc procedures were performed one 
week after the onset of diplopia. In 1956, a- 
similar but right-sided pain from a right frontal 
sinusitis had been treated successfully by 
drainage of the right frontal sinus. 

Three weeks after the Caldwell-Luc proce- 
dures, the diplopia was still present. Visual 
acuity was 20/15 bilaterally with normal 
findings by quantitative perimetry. There was a 
partial, pupil-sparing, left third nerve palsy, 
manifested by mild blepharoptosis, moderate | 


reduction of elevation, depression, and adduc- - 


tion in the left eye, and 2mm of proptosisinthe — 
left eye. Resistance to retrodisplacement and 
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Fig. 1 Gohnson and associates). Case 1. Mucocele 
of the left anterior clinoid process (arrowhead) that 
was initially interpreted as normal cystic pneumati- 
zation. 


orbital ultrasonography were normal as were 
the remainder of the ophthalmologic and neu- 
rologic findings. The patient was not hyperten- 
sive. The fasting serum glucose value was 121 
mg/dl and the two-hour postprandial value was 
225 mg/dl. A computed tomographic scan (Fig. 
1) showed cystic pneumatization of the left 
anterior clinoid, which was considered to be a 
normal variant. 

In May 1984, two months after the onset of 
the pain and diplopia, all symptoms resolved 
and the patient had recovered completely from 
the third nerve palsy. 

In August 1984, he had severe retrobulbar 
pain, progressive visual loss over a one-week 
period to light perception, and a marked affer- 
ent pupillary defect in the left eye. Ophthal- 
moscopy showed no abnormalities. The diag- 
nosis at referral was retrobulbar neuritis or 
ischemic optic neuropathy. Mild left-sided 
blepharoptosis and mild limitation of elevation 
were noted. A repeat computed tomographic 
scan (Fig. 2) showed expansion and erosion of 
the anterior clinoid. 

Two weeks after the onset of visual dysfunc- 
tion, an extensive mucocele within the left 
anterior clinoid was evacuated via a left pteri- 
onal craniotomy. The roof of the left optic canal 
and the medial wall of the left temporal fossa 
were eroded by the mucocele. However, there 
was no visible direct communication between 
the sphenoid sinus proper or the ethmoid sinus 
and the cavity within the anterior clinoid. Mi- 
croscopic sections of the mucocele (Fig. 3) 








Er 





Fig. 2 (Johnson and associates). Case 1. Expansion 
and erosion of the left anterior clinoid process (ar- 
rowhead) by the mucocele. The mucocele extends 
into the optic canal and superior orbital fissure. 


showed a cyst lined by stratified squamous and 
columnar epithelium, with acute and chronic 
inflammation. Bacterial cultures showed no 
growth. Visual acuity improved to hand move- 
ments on the first postoperative day but there 
was no further improvement in vision during 
the next year. Optic atrophy developed in the 
left eye. Repeat serum glucose levels were nor- 
mal. Retrospectively, the cystic pneumatiza- 
tion of the anterior clinoid seen on the initial 
computed tomographic scan was a significant 
abnormality. 


Fig. 3 (Johnson and associates). Case 1. Cyst wall 
lined by stratified squamous epithelium with foci of 
acute and chronic inflammation {hematoxylin and 
eosin, X 10). 
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Case 2 

A 59-year-old man was seen in April 1985 
because visual acuity in his left eye had de- 
creased to hand movements during the previ- 
ous few days. He reported having had episodic 
visual loss in the left eye for 20 years. The 
initial episode 20 years previously had lasted 
approximately one week and consisted of a 
decrease in color intensity in the left eye. This 
pattern of transient visual disturbance had oc- 
curred every two to three years since the initial 
episode. | 

In 1975 the visual acuity in the left eye had 
decreased to hand movements. Extensive test- 
ing did not identify a cause for the visual loss. 
A computed tomographic scan was interpreted 
as normal. Visual acuity returned to 20/20 dur- 
ing the next two months after administration of 
retrobulbar corticosteroid and oral prednisone. 
A similar episode of visual loss in 1979 had also 
resolved after administration of oral predni- 
sone. 

The examination in April 1985 included a 
fluorescein angiogram, which showed delayed 
filling of choroidal vessels supplying the peri- 
papillary area and delayed perfusion of the left 
optic disk. Visual-evoked potentials were nor- 
mal for the right eye but markedly abnormal for 
the ieft eye. An erythrocyte sedimentation rate 
was normal. The vision in the left eye improved 
after administration of three weeks of oral 
prednisone. However, the patient did note per- 
sistence of dyschromatopsia and slightly di- 
minished visual acuity. 

All previous episodes of visual loss occurred 
without pain and without Uhthoff’s phenome- 
non. There was no history of acute sinusitis. 
Hypertension was controlled with diuretics. 

A neuro-ophthalmologic consultation was 
obtained in June 1985 because of persistent 
visual dysfunction. The best corrected visual 
acuity was R.E.: 20/20 and L.E.: 20/40. Quanti- 
tative perimetry showed diffuse defects in the 
left eye but a normal visual field in the right 
eye. Red-green dyschromatopsia with Ishihara 
plates, a mild afferent pupillary defect, and 
moderate optic pallor were present in the left 
eye. The remainder of the ophthalmic findings 
were normal. The neurologic findings were 
normal. A computed tomographic scan (Fig. 4) 
showed opacification and expansion of the left 
anterior clinoid by a soft-tissue mass. Addition- 
ally, there was erosion of the medial wall of the 
left anterior clinoid process. The computed 
tomographic appearance was compatible with a 
mucocele. There was no involvement of the 








Fig. 4 Johnson and associates), Case 2. Top, Ex- 
pansion and opacification of the left anterior clinoid: 
process (arrowhead) by a soft-tissue mass. Normal. 
pneumatization of the right anterior clinoid is pres- 
ent. Bottom, Coronal reformatted view showing nor- ` 
mal pneumatization of the right anterior clinoid and — 
sphenoid sinus proper, and soft-tissue mass expand- 
ing the left anterior clinoid (arrowhead). 


sphenoid sinus proper. Surgical treatment was ~ 


declined by the patient. The ophthalmologic 
manifestations were unchanged seven months 
later. 
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More than 100 cases of sphenoid sinus muco- 
cele have been reported since the first descrip- 
tion by Berg in 1889.° The clinical manifesta- 
tions are variable and related to the direction of 
extension towards neighboring structures. Ex- 
tension of the mucocele anteriorly into the 
posterior ethmoid sinus, cribriform plate, and 
orbital apex may produce proptosis, visual 
loss, and anosmia. Erosion of the sella floor and 
anterior clinoid with superior extension may be 
associated with visual field defects and endo- 
crine disturbances that simulate a pituitary 
tumor. However, an important differentiating 
feature of mucoceles is that bilateral temporal 
visual field defects are uncommon. Lateral ex- 
tension to the cavernous sinus may produce 
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oculomotor palsies and facial hypesthesia from 
trigeminal nerve involvement. Inferior exten- 
sion of the mucocele to the nasopharynx may 
produce rhinorrhea and signs of a nasal mass. 
Posterior extension may produce abducens, fa- 
cial, or vestibulo-ocular palsies suggestive of 
nasopharyngeal carcinoma, clivus chordoma, 
or other posterior fossa tumors. Patients with 
sphenoid sinus mucocele often have supraorbi- 
tal or retro-orbital headache, although the 
headache may be diffuse. The pain is usually 
aggravated when the patient is supine and 
diminishes in the upright position. 

Patient 1 had pain preceding a pupil-sparing 
third nerve palsy, an increased two-hour post- 
prandial serum glucose level, and spontaneous 
resolution of the palsy over a two-month peri- 
od. These features are characteristic of diabetic 
third nerve palsy. However, sphenoid sinus 
mucoceles can mimic diabetic ophthalmople- 
gia, as happened in this case. The presence ofa 
mucocele should always be considered in any 
patient with a history of recurrent sinus dis- 
ease. Friedmann and Harrisoni summarized 
ten cases of third nerve palsy from sphenoid 
sinus mucoceles reported before 1970. In five of 
these ten cases pupillary function was normal. 
Since 1970, six other cases of third nerve palsy 
(including our case) have been reported.*' Two 
of the six patients had normal pupillary func- 
tion. The pupillary reaction was not reported in 
one of these six patients. Thus, seven of the 15 
(46.6%) third nerve palsies caused by sphenoid 
sinus mucoceles were pupil-sparing, a clinical 
point deserving emphasis. The third nerve 
palsy tends to recur and perhaps results from 
intermittent expansion of the mucocele with 
compression of the oculomotor nerve or inter- 
mittent microvascular occlusion producing is- 
chemia of the nerve." 

Primary paranasal sinus tumors, such as car- 
cinomas, should be considered whenever there 
is a history of recurrent sinus disease.” Al- 
though a significant number of patients with 
sphenoid sinus carcinoma have third nerve 
palsy, pupil-sparing was not reported by 
Harbison, Lessel, and Selhorst.’? Other condi- 
tions that may produce painful ophthalmople- 
gia include pituitary apoplexy, intracavernous 
aneurysm, cavernous sinus fistula, metastatic 
carcinoma, nasopharyngeal carcinoma, herpes 
zoster ophthalmicus, Tolosa-Hunt syndrome, 
Raeder’s paratrigeminal syndrome, and oph- 
thalmoplegic migraine. 

The surgical treatment of sphenoid sinus mu- 
coceles is usually via transnasal sphenoidecto- 
my and sinusotomy. The transcranial approach 


is not usually recommended because of the 
possibility of intracranial spread of infection. A 
pterional craniotomy was performed in Case 1 
because repeated radiologic studies showed in- 
volvement only of the anterior clinoid without 
involvement of the sphenoid sinus proper, the 
diagnosis of a mucocele rather than a primary 
tumor was uncertain, and the visualization and 
surgical access to the anterior clinoid and sur- 
rounding intracranial structures would have 
been inadequate by a transsphenoidal ap- 
proach. The lack of involvement of the sphe- 
noid sinus proper noted on radiologic studies 
was confirmed intraoperatively. 

Normal pneumatization of the sphenoid si- 
nuses can extend into the anterior clinoid pro- 
cesses.” A mucocele was confirmed histologi- 
cally in Case 1 and was suspected in Case 2. 
The 20- -year duration of intermittent visual dys- 
function without other clinical manifestations 
made a primary or metastatic carcinoma unlike- 
ly in Case 2. The differential diagnosis of 
parasellar cystic mass includes craniopharyngi- 
oma, Rathke cleft cyst, cystic pituitary adeno- 
ma, epidermoid cyst, cystic optic glioma, and 
arachnoid cyst. These lesions were unlikely 
because radiologic studies showed the mass 
originating from within the anterior clinoid and 
not from the brain parenchyma or meninges. To 
our knowledge, these are the first reported 
cases of mucoceles originating in the anterior 
clinoid. 

The cause of sphenoid sinus mucoceles is 
uncertain. Obstruction of the sinus osteum by 
inflamed mucosa, cystic degeneration of epi- 
thelial mucus glands, or cystic degeneration of 
an inflammatory polyp have been proposed as 
causes of mucocele formation. The anterior 
clinoid origin of the mucoceles and the pres- 
ence of multiple polyps (Case 1) pointed more 
toward cystic te a baa of epithelial glands 
or inflammatory polyp as the cause in our 
cases, rather than obstruction of the sinus 
osteum. 

Although evacuation of the mucocele is often 
associated with full recovery from third nerve 
palsy, vision seldom returns to normal. The 
cause of visual dysfunction may be optic nerve 
compression with vascular compromise or ex- 
tension of the sinus infection and inflammation 
to the optic nerve. Despite the improved diag- 
nostic capabilities of computed tomographic 
scans, only two of ten (20%) recently described 
patients with unilateral or bilateral visual loss 
from sphenoid sinus mucocele had improve- 
ment of visual acuity to better than 20/40 after 
surgery.”''* 4 Although our Patient 2’s visual 









‘Vol. 102, No. 1 




















acuity improved to 20/40, optic atrophy devel- 
oped. A delay in surgery of more than seven to 
ten days after the onset of visual dysfunction is 

often associated with poor visual prognosis. 
Thus, the appropriate diagnosis must be made 
early. 

ADDENDUM: After we completed this article, 
we learned of a report of permanent visual loss 
from a mucocele (Matsuoka, S., Nishimura, H., 
Kitamura, K., and Numaguchi, Y.: Circular 
enlargement of the optic canal caused by para- 
nasal sinus mucocele. Surg. Neurol. 19:544, 
1983). The authors believed that the mucocele 
originated from the posterior ethmoid sinus. 
Although they did not suggest an anterior 
clinoid origin, our review of their published 
computed tomographic scan seems to indicate 
that this might have been the case. 
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| Reports of complications from contact lens 
- use have increased dramatically during the 
-past decade, paralleling the rising popularity of 
soft contact lenses. The well-known spectrum 
of adverse effects includes toxic and allergic 
‘reactions to preservatives, giant papillary con- 
= junctivitis, sterile infiltrates, and microbial ker- 
—atitis, to name only a few. Many case reports 
and retrospective series have associated the 
use of soft contact lenses with the vision- 
threatening complication of microbial keratitis. 
Large, uncontrolled retrospective studies of 
-corneal ulcers from Philadelphia,! Los Ange- 
les,? and Miami’ demonstrated that contact lens 
wear is a significant risk factor for the develop- 
ment of corneal ulceration. A similar study in 
Boston has a similar message—soft contact 
lenses are associated with microbial keratitis 
and can lead to visual loss (O. Schein, E. 
Barraquer, E. Alfonso, L. Ormerod, O. White, 
and K. Kenyon, unpublished data). A recent 
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EDITORIAL 


Contact Lens Complications: Incidental or Epidemic? 


Oliver Schein, Patricia Hibberd, and Kenneth R. Kenyon 


editorial in THE JOURNAL’ expressed these con- 
cerns clearly in regard to extended-wear soft 
contact lenses. 

Are extended-wear soft contact lenses more 
frequently implicated than other sorts of con- 
tact lenses in serious complications? Of the 
Philadelphia series of contact-lens-related ul- 
cers, 52% were associated with extended-wear, 
21% with soft daily-wear, 14% with hard daily- 
wear, and 13% with therapeutic soft contact 
lenses. In Miami and in Los Angeles there were 
no statistically significant differences among 
the four types of contact lenses. Yet, medical 
experience and widespread negative publicity 
have resulted in a consensus that there is a 
greater risk of microbial mishap with extended- 
wear soft contact lenses. What are the risk 
factors for such complications and what is the 
magnitude of the risk? Elderly aphakic patients 
appear to be at greater risk than young myopic 
subjects in the light of other associated ocular 
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and systemic problems. But how much greater 
is this risk? Are the risk factors different? And, 
perhaps more importantly, are not the risk- 
benefit and risk-alternative ratios different? 

These studies, case reports, and the growing 
consensus are of great importance because they 
identify an obvious problem. However, the 
actual risk of developing a serious complication 
over a defined length of time cannot be calcu- 
lated without denominators for each of the 
contact lens types in use or number of persons 
exposed. Similarly, the relative influence of 
clinically important factors (for example, what 
defines “overextended wear,” lens cleaning 
and personal hygiene habits, other anterior 
segment abnormalities, and the like) is not 
known. 

An epidemiologically rigorous, prospective 
analysis would answer many of these questions 
and allow a rational approach to the problem 


and potential solutions. It is quite likely that a 


population exists that can use extended-wear 
contact lenses with impunity, given appropri- 
ate expectations and instructions. Absolute re- 
fusal to administer extended-wear contact lens- 
es under any conditions is a sentiment that 
probably represents an overreaction to the 
problem. Since adverse reactions can clearly 
occur with all kinds of contact lenses, we would 
then ask more basic questions. What is an 
acceptable rate of clinically significant compli- 
cations for any type of contact lens and who 
will determine this? 

The risk-benefit ratio associated with contact 
lens use in myopia is analogous to that of oral 
contraceptive use. First, there is an enormous, 
healthy population at risk in whom even a low 
incidence of complications would potentially 
expose an unacceptably large number of users. 
Second, as with oral contraceptive users, alter- 
native methods accomplish the same goals. 
There has been considerable effort devoted to 
estimating the risks of oral contraceptives. 
Standards have been set, high-risk groups have 
been identified, and surveillance maintained in 
an ongoing fashion. A similar stance should be 
adopted by those manufacturing and prescrib- 
ing contact lenses. Consumers deserve to be 
well-informed. 

The proper evaluation of contact lens risks 
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presents an ideal opportunity for ophthalmolo- a 
gists, optometrists, and manufacturers to work- 
in concert both in the collection of data and in’ — 
the dissemination of knowledge. In the inter- 
im, while we await answers to some of these 
questions, we urge practitioners to educate 
patients about the existence of visually signifi- =- 
cant risks in contact lens wear and to warin => 
them of the necessity of prompt evaluation of =~ 
contact-lens-related complaints. In an individ- 
ual who wears contact lenses, any corneal stro- 
mal infiltrate with overlying epithelial defect 
should be regarded as a potentially severe mi- © 
crobial keratitis until proven otherwise. Exami-. 
nation should be given emergency priority and. 
initial therapy should be aggressive, with topi- 
cal antibiotics chosen to cover both gram 
positive and gram- negative organisms, ERPE 
cially Pseudomonas species. 

We share in the growing concern over majo 
complications associated with the use of sof 
contact lenses, especially with extended-wea 
contact lenses. Whether these problems. ar 
relatively incidental or significantly epiden 
can only be determined by careful prospect 
study. Meanwhile, commercial concern, co} 
mer caution, and clinical care are mandatory 








Reprint requests to Kenneth R. Kenyon, M.D., ‘Massa 
chusetts Eye and Ear Infirmary, 243 Charles St., Boston 
MA 02114. 
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Bilateral Fungal Corneal Ulcers ina 
Patient With AIDS-Related Complex 


Carmen Santos, 

James Parker, 
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A 34-year-old homosexual man was referred 
to our institution on July 25, 1985, for treatment 
of a Candida albicans corneal ulcer of the left eye. 
The patient had used drugs, mostly “speed” 
(amphetamine), intravenously for many years. 
Cultures from a central hypopyon corneal ulcer 
of the left eye (Fig. 1) were positive for C. 
albicans. He was hospitalized and treated with 


topical amphotericin B, subconjunctival micon- 


azole, and oral ketoconazole. In February 1983, 
he had experienced persistent generalized lym- 
phadenopathy. Laboratory studies (including 
complete blood cell count, urinalysis, liver en- 
zymes, and serum electrolytes) were all normal 
in June 1985; urine culture for cytomegalovirus 
was negative. Helper/suppressor T cell ratio 
was 1.2 (normal, 1.3 to 2.5) with 28% helper 
cells (normal, 36 to 50%) and 22% suppressor 
= cells (normal, 18% to 37%). He was discharged 
July 31 when the eye was considerably im- 
proved with a visual acuity of hand move- 
ments. 

On Oct. 8, 1985, he complained of having 
had severe pain, redness, swelling, and de- 
creased vision in the other eye for three days, 
after intensive use of intravenous ampheta- 
mine. On examination, there was a central 
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Fig. 1 (Santos and associates). Corneal ulcer in left 
eve. 


corneal ulcer in the right eye (Fig. 2). Gram- 
stained smears of the ulcer showed yeast forms 
compatible with Candida. He was hospitalized 
and treated with topical pimaricin and chlo- 
ramphenicol, oral ketoconazole, and subcon- 
junctival miconazole. Cultures from the ulcer 
yielded C. albicans, Staphylococcus aureus, alpha- 
hemolytic streptococci, and Klebsiella oxytoca. 
All bacteria isolated were sensitive to chloram- 
phenicol. The patient improved with this treat- 
ment and was discharged on Oct. 14 with 
visual acuity of 20/60 in the right eye and 20/400 
in the left eye. One week later, antibody to 
human T-lymphotropic virus type UI (HTLV- 
HI) was detected by enzyme immunoassay and 
its presence was confirmed by indirect im- 
munofluorescence. 

On Jan. 28, 1986, the patient developed tho- 
racic herpes zoster which resolved without spe- 
cific treatment in three weeks. The T-cell 
helper/suppressor ratio was then 0.9 with 35% 
helper cells (normal, 36% to 58%) and 41% 
suppressor cells (normal, 18 to 47%). The test 
for HTLV-II] was repeated and was again posi- 
tive. 
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Fig. 2 (Santos and associates). Corneal ulcer in 
right eye. 


Fungal corneal ulcers are usually seen in 
normal eyes that have been traumatized by 
vegetable matter.’ Candida ulcers, however, are 
more common in diseased corneas with abnor- 
mal epithelium or in those treated with large 
amounts of corticosteroids.'* In the United 
States Cephalosporium is more common in the 
warmer southern states’ while C. albicans seems 
to be more prevalent in areas with cooler cli- 
mates, including San Francisco.** Although the 
incidence of mycotic keratitis has increased 
significantly since the introduction of cortico- 
steroids and wide-spectrum antibiotics, C. albi- 
cans has been the causative organism in bilater- 
al ulceration only in one patient with chronic 
mucocutaneous candidiasis? and in another 
with severe bilateral exposure keratitis.’ 

The sequential development of corneal ulcers 
in both eyes of this patient was thus an unusual 
event. While the use of intravenous ampheta- 
mines may lead to corneal exposure, corneal 
problems at the Haight-Ashbury Clinic in San 
Francisco are extremely rare among intrave- 
nous amphetamine users (personal communi- 
cation). 

As a homosexual and intravenous drug user 
living in San Francisco, this patient was at 
especially high risk for developing the acquired 
immune deficiency syndrome. He has never 
demonstrated frank evidence of AIDS, but did 
have persistent generalized lymphadenopathy, 
a syndrome closely related to AIDS and to 
infection with the HTLV-II virus.’ Although 
there are many ocular manifestations of AIDS 
and AIDS-related complex, bilateral keratitis 
has been reported in only one patient.® 

Oral and esophageal candidiasis is a frequent 
finding in patients with AIDS, but mycotic 
corneal infections have not been reported. In 


this patient, the helper/suppressor ratio was 
only slightly below normal (1.2) at the onset of 
corneal infections, despite the development of 
the generalized lymphadenopathy at least 17 
months previously. We suggest that the Candi- 
da corneal ulcers in this patient resulted from 
immunologic abnormalities secondary to HTLV- 
Ill infection. The development of fungal corne- 
al ulcers in patients at risk for AIDS may be 
another type of opportunistic infection in this 
disease. 
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Angular Blepharitis Caused by 
Gram-Negative Bacillus DF-2 


David B. Glasser, M.D. 

Patuxent Medical Group and Department of Oph- 
thalmology, University of Maryland School of Medi- 
cine. 

Inquiries to David B. Glasser, M.D., Two Knoll North 
Drive, Columbia, MD 21045. 

Angular blepharitis is usually caused by 
Staphylococcus, Moraxella, or Candida organisms. 
I treated a patient with angular blepharitis 
caused by an organism not previously associat- 
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~ ed with ocular infections—the gram-negative 
bacillus DF-2. 
A healthy 14-year-old girl was referred in 
February 1986 with a one-month history of 
_ crusting of the lateral canthus and redness and 
irritation of the right eye. She had been treated 
for three weeks with sodium sulfacetamide 10% 
solution four times a day without improve- 
ment. Visual acuity was 20/20 in both eyes. 
= —— There was a moderately sized, minimally ten- 
der preauricular node on the right side. Ulcera- 
tion and crusting of the eyelid margins in- 
-volved the lateral quarter of the eyelids and the 
lateral canthus. The skin lateral to the canthus 
¿was excoriated. A moderate papillary reaction 
¿with a few follicles was present on the upper 
ind lower tarsal conjunctiva. There was mild 
“injection of the lateral bulbar conjunctiva and a 
-scant yellow mucopurulent discharge. The cor- 
“nea was uninvolved. The left eye was normal. 
A culture of the eyelid margin grew DF-2 
“sensitive to all antibiotics tested (Table). The 
patient was treated with polymyxin B- 
< bacitracin-neomycin Ointment three times a 
day and the symptoms and signs gradually 
improved. Therapy was discontinued after ten 
=: days. Two weeks after my initial examination 
there was no scarring and the findings were 
< normal except for a residual small, nontender 
-< preauricular node. 
_. DF-2 is a fastidious gram-negative rod re- 
- ported to cause septicemia, meningitis, celluli- 
tis, joint effusion, endocarditis, pulmonary 
infiltration, and Waterhouse-Friderichsen syn- 



















TABLE 
ANTIBIOTIC SUSCEPTIBILITY OF DF-2 





ANTIBIOTICS 
Amikacin 
Ampicillin 

Carbenicillin 

Cefamandole 
Cefoperazone 

Cefotaxime 
Cefoxitin 

Cephalothin 

Chloramphenicol 

Gentamicin 

Moxalactam 

Piperacillin 

Tetracycline 

Tobramycin 

Trimethoprim-sulfamethoxazole 


drome, primarily in patients with impaired 
host defenses (asplenism and alcoholism in 
particular).'* Most cases have been associated 
with dog bites or contact with dogs, and the 
organism has been identified among canine 
oral flora.’ This patient was healthy and denied 
trauma and exposure to dogs or other animals. 
The infection was limited to the external eye. 
Antimicrobial susceptibility testing of DF-2 iso- 
lates by others had indicated that the organism 
is sensitive to most antibiotics with some 
strains resistant to gentamicin, amikacin, colis- 
tin, kanamycin, trimethoprim-sulfamethoxa- 
zole, or fusidic acid.'* This case failed to re- 
spond to treatment with sulfacetamide but 
resolved completely with topical polymyxin B- 
bacitracin-neomycin therapy. 
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Measurement of Contact Lenses 
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A new precision optical attachment for a 
standard ophthalmic slit lamp enables the user 
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Figure (Lobel). The contact lens can be examined in a rectangular container (left) or in its original bottle 


(right). 


to measure and examine both soft and hard 
contact lenses easily and efficiently. The con- 
tact lenses can be examined in their original 
containers or on the attachments (Figure). The 
device enables the practitioner to measure both 
diameter and base curve of the contact lenses 
accurately and quickly. The same examination 
done under magnification can disclose defects, 
breaks, deformations, and contaminations to 
practitioner and patient. 

The instrument has three major components: 
(1) A fixation attachment to the vertical bar of 
the slit-lamp chin rest; (2) an F:11.5 zoom pro- 
jection lens (20 to 32 mm; and (3) a 45-degree 
anterior surface mirror. 

The slit-lamp stereomicroscope and its illu- 
mination system are used for the examination. 
Instead of the projection zoom lens, the x16 
eyepiece of the slit lamp can be used. 

When light passes directly through the zoom 
lens, the image of the contact lens is projected 
onto a special screen in front of the slit lamp. To 
measure the contact lens base curve, a screen 
with several arches from 70 mm to 90 mm is 
mounted in front of the slit-lamp chinrest, at a 
distance calibrated by focusing the 8-mm disk 
of light from the slit lamp on the 80-mm arch. 
After calibration, the shadow of the contact 
lens profile is projected onto the arch that best 
fits the base curve. Defects, breaks, and con- 
tamination can be observed. 

We use this versatile device in our clinic and 
have had good results. It fits all standard slit 
lamps. Also, the 45-degree mirror permits cor- 
neas and intraocular lenses in their containers 
to be examined with the slit-lamp stereomicro- 
scope before keratoplasty surgery and cataract 
surgery. 

Because the optics are similar to those of a 
slide projector, photographic slides, or fluores- 





cein angiographic films, and histologic slides 
can be observed and studied. 
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Phototoxic Retinal Damage During 
Refractive Surgery 
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Phototoxic retinal damage from the operating 
microscope was first described in phakic mon- 
keys in 1979.' In 1983, McDonald and Irvine? 
described characteristic macular lesions in six 
patients after extracapsular cataract extraction 
with posterior chamber intraocular lenses. 
Since then 16 more cases of light-induced inju- 
ry after cataract extraction have been reported. 

Between April and December 1985, we docu- 
mented eight cases of characteristic retinal le- 
sions produced by light from the operating 
microscope. Seven of these were associated 
with cataract surgery and intraocular lens im- 
plantation and one with a refractive surgical 
procedure. 


In this last case, a 46-year-old woman with’: SRE 


severe myopia was referred for refractive sur- 
gery. Initial examination showed only a refrac- 
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tive error of —8.50 +1.00 x 75 in the right eye 
and ~7.50 +1.00 x 105 in the left eye. Ophthal- 
moscopy disclosed myopic temporal crescents 
in each eye. On Sept. 26, 1985, an uncomplicat- 
ed myopic epikeratophakia was performed in 
the right eye. The Zeiss OPMI 6H zoom opera- 
ting microscope was used (without ultraviolet 
filter). Operating time was approximately two 
hours. Follow-up was unremarkable until Nov. 
4, when the patient complained of bothersome 
metamorphopsia in the right eye. Best correct- 
ed visual acuity was 20/30 ~1. Amsler grid 
testing showed a triangular area of metamor- 
phopsia inferior to fixation, corresponding to 
a vertically oval area of hypopigmentation, 
which contained two discrete clumps of retinal 
pigment epithelial hyperplasia adjacent to the 
superior edge of the fovea (Figure, left). Fluo- 
rescein angiography showed a well-circum- 
scribed, vertically oval, mottled hyperfluores- 
cent lesion consistent with a retinal injury 
induced by the operating microscope (Figure, 
right). Six months after surgery, visual acuity 
with an overrefraction of —0.75 +2.00 x 145 
was 20/30 —1. The metamorphopsia was un- 
changed according to the patient, but Amsler 
grid testing demonstrated minimal improve- 
ment. 

Although shorter wavelengths of light have 
been shown to be more damaging to the retina 
than longer wavelengths’ and the human crys- 
talline lens filters shorter wavelengths (below 
400 nm),* one cannot assume that the phakic 
eye is adequately protected from retinal injury 
during refractive procedures. 
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Another unusual aspect of this case is that 
the patient had a clear history of bothersome 
metamorphopsia. Although “symptomatic sco- 
tomas” were mentioned in previous reports of 
phototoxic retinal injury, no mention was 
made of metamorphopsia or whether this 
symptom prompted ophthalmoscopic examina- 
tion. 

The discovery that symptomatic retinal pho- 
totoxic damage can occur in phakic eyes 
prompted several changes in our operating 
protocol. We now use ultraviolet filters in all 
epikeratophakia procedures. Coaxial illumina- 
tion is turned to the lowest possible setting that 
allows adequate illumination. The microscope 
is tilted off axis, and during lenticule suturing a 
disk of opaque latex is placed over the cornea. 
Since these changes were instituted we have 
not seen another case of retinal injury induced 
by an operating microscope during refractive or 
cataract surgery, although retinal injury has 
been reported despite similar preventive mea- 
sures.” 
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Figure (Brod and associates). Left, Five weeks postoperatively there is an oval hypopigmented lesion 
containing two discrete hyperpigmented areas. The lesion is adjacent to the superior edge of the fovea. Right, 
Fluorescein angiogram five weeks postoperatively demonstrates the characteristic well-circumscribed mottled 


hyperfluorescent lesion of light-induced maculopathy. 
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Design of Eyedropper Tips for 
Topical Beta-Blocking Agents 


Reay H. Brown, M.D., 
and Mary G. Lynch, M.D. 


Department of Ophthalmology, University of Texas, 
Dallas. 


Inguiries to Reay H. Brown, M.D., Department of Oph- 
thalmology, University of Texas Health Science Center at 
Dallas, 5323 Harry Hines Blod., Dallas, TX 75235, 

The design of an eyedropper tip influences 
both the drop size and the number of drops 
delivered per application.' Eyedropper tips 
that deliver large or multiple drops may in- 
crease the risk of systemic toxicity since the 
excess drop volume drains into the nasolacri- 
mal system where it may be systemically ab- 
sorbed.* Drop size and method of delivery are 
also important from an economic standpoint 
since tips that deliver large or multiple drops 
increase costs. 

Eyedropper tips for many ophthalmic medi- 
cations are constructed with an inner aperture 
that is much smaller than the inner diameter of 
the aperture at the tip surface (Fig. 1). This 
design increases the resistance to fluid flow so 
that squeezing the bottle results in a single 
drop rather than multiple drops or a stream. By 
instilling a single drop, a patient receives a 
known quantity of medication and avoids the 
problem of administering multiple drops with 
the increased chance for systemic absorption. 
The outer surface dimensions of an eyedropper 
tip affect drop size. By varying the size of the 
outer diameter and platform width, drops of 
different volumes can be produced.! 

We have examined the eyedropper tip design 
of the three currently available topical beta- 
blocking agents: timolol, betaxolol, and levo- 
bunolol. The outer diameter of each tip was 
measured with a micrometer (Fig. 1, Table). 
The inner diameters were measured with 
standardized gauging pins. The mean drop size 
for each tip was measured by a standard tech- 
nique in which the eyedropper bottles were 
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Fig. 1 (Brown and Lynch). A cross section node 
an eyedropper tip. The inner aperture is substantial- 
ly smaller than the inner diameter (1.D.) at the outer | 
surface of the tip. 


squeezed by hand. A consistent pressure was _ 
applied so that a maximally large drop of the | 
beta-blocker accumulated on the tip surface 
before it fell. Ten successive drops were collect- _ 
ed on a small plastic dish and weighed ona | 
balance to give an average drop volume. Three — 
or more ten-drop averages were calculated for 
each tip. Five different tips were tested foreach ` 
beta-blocker. An average drop volume was 
determined for each of the five tips. The 





TABLE 
EYEDROPPER TIP DIMENSIONS AND DROP SIZE 


BETA-BLOCKERS 

MEASUREMENTS TIMOLOL BETAXOLOL LEVOBUNOLOL 
Eyedropper 

Inner diameter (inches) 0.135 0.120 0.185 

Outer diameter (inches) 0.063 0.074 0.067 
Drop volume 

Mean (1) 30.7 25.7 42.0 

Range (uf) 28.2 24.0 40.0 — 

to to to 


32.5 27.2 442 











< Fig. 2 (Brown and Lynch). A cross section through 
= the redesigned betaxolol eyedropper tip (left) con- 
= taining a resistance aperture and the original tip 
- without one (right). 





< average of these five drop volumes yielded 
© the mean drop volume for each beta-blocker 
> (Table). 
_. The drop volume was increased for the beta- 
_ blockers with eyedropper tips that had larger 
outer diameters (Table), supporting the conclu- 
sion of a previous study that drop size in- 
-creased linearly with outer diameter.’ 
We cut each tip in cross section to examine 
the internal structure. The eyedropper tips for 
timolol and levobunolol contained an internal 
resistance aperture. Betaxolol was originally 
released with a tip that did not contain a resist- 
ance aperture. This increased the potential for 
delivering multiple drops or a stream. We dem- 
-onstrated this in our laboratory and the tip was 
redesigned to incorporate a resistance aperture 
(Fig. 2). 

The availability of several topical beta- 
blockers is an important addition to glaucoma 
therapy. The potential for systemic toxicity 
from topical beta-blockers has been document- 
ed extensively.” The drop size and number of 
drops delivered per administration become in- 
creasingly important as medications capable of 
causing adverse systemic effects are applied to 
the eye. The safety and economy of any topical 
medication should be enhanced with eyedrop- 
per tips designed to deliver small, single drops 
consistently. 
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Paralysis of Convergence Caused 
by Mushroom Poisoning 


Emil Gilad 

and Yoram Biger 

Department of Ophthalmology, Rebecca Sieff Gov- 
ernment Hospital. 

Inguiries to Dr. Emil Gilad, Department of Ophthalmolo- 
gy, Rebecca Sieff Government Hospital, Safed, Israel. 

Amanita pantherina, a poisonous mushroom 
that contains ibotenic acid and muscimol is 
known to cause anticholinergic symptoms such 
as mydriasis and cycloplegia.’’ We treated a 
patient in whom diplopia resulting from paral- 
ysis of convergence was the initial symptom of 
intoxication by that mushroom. 

A 10-year-old boy was sent to the emergency 
room because of the sudden onset of diplopia 
six hours after he ate raw mushrooms. He had 
tachycardia, red dry skin, confusion, mild atax- 
ia, and a heart rate of 120 beats/minute. The 
pupils were fully dilated and nonreactive to 
light and nearness. Paralysis of convergence 
was seen with the near point of fusion at 1 
meter. There were no gastrointestinal symp- 
toms. The poisonous mushrooms were identi- 
fied as Amanita pantherina. Supportive therapy 
consisted of bedrest and mild sedation. Reex- 
amination after 24 hours showed the near point 
of fusion to be at 35 cm. Full recovery was 
achieved within five days. 

The pathway for convergence by which im- 
pulses pass from the cortex to the oculomotor 
nuclei is poorly understood.’ Amanita panther- 
ina contains ibolenic acid and muscimol which 
have caused anticholinergic reaction. Further 
study is needed to explain the effects of iboten- 
ic acid on the mechanisms of convergence. 
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Ulnar Nerve Mononeuropathies 
After Face-Down Positioning 


Randal J. Rabon, M.D., 

Z. Nicholas Zakov, M.D., 

Sanford M. Meyers, M.D., 

and A. J. Wilbourn, M.D. 

Departments of Ophthalmology (R.J.R., Z.N.Z., and 


S.M.M.) and Neurology (A.J.W.), Cleveland Clinic 
Foundation. 


Inquiries to Z, Nicholas Zakov, M.D., Cleveland Clinic 
Foundation, 9500 Euclid Ave., Cleveland, OH 44106. 
We observed an ulnar nerve sensory mono- 
neuropathy after prolonged (six to 19 days) 
face-down positioning in five patients (three 
men and two women, 29 to 75 years old) with 
complicated retinal detachments requiring vit- 
rectomy with internal gas tamponade. These 
patients represented approximately 15% of all 
retinal patients requiring face-down position- 
ing at the Cleveland Clinic from February 1983 
through December 1984. Four of these five 
patients experienced chronic ulnar nerve par- 
esthesias. One of these was a 62-year-old man 
who later underwent ulnar nerve decompres- 
sion without significant improvement. The fifth 
patient developed transient symptoms that 
abated within four weeks. Fortunately, no pa- 
tient developed demonstrable motor dysfunc- 
tion. No patient was diabetic or alcoholic, and 
none reported symptoms preoperatively or in 
the immediate postoperative period. This point 
is particularly important as postoperative ulnar 
nerve mononeuropathy is a recognized compli- 
cation of faulty intraoperative positioning. 
Compressive peripheral mononeuropathy is 
a well-known clinical entity resulting from pro- 
longed compression of a peripheral nerve, re- 


sulting in either damage to the myelin sheath — 


with comcomitant paralysis or paresthesia 
which is usually temporary, or axon loss which. 


may be more prolonged or permanent. Better- 
known examples include those that arise dur- 
ing episodes of alcoholic intoxication (for exam- 
ple, “Saturday night palsy” resulting from- 
radial nerve compression after pressure on the 
back of the forearm leading to wrist drop), 
radial nerve injury in the axilla (“crutch 
palsy”), and from sitting with the legs crossed — 
for prolonged periods, 


intraoperative positioning. Presumably, the 
ulnar nerve sensory mononeurcpathies in our- 
patients resulted from pressure on the nerve- 
while they were in the face-down position with 
their elbows flexed during the postoperative © 
period. This position is known to stretch the - 
ulnar nerve over the ulnar condyle, nes it = 
vulnerable to compressive injury. e 

While development of this syndrome isa 
potential risk to any patient requiring face- 
down positioning, it appears to be prevented 
by the following measures: minimizing the. 
amount of time in the elbow-flexed position, ~ 
the use of elbow pads, and, most importantly, — 
patient education and frequent questioning as | 
to the presence of numbness or tingling. We © 
also advise our patients that uninterrupted — 
prone positioning in bed is not necessary, and — 
that sitting or even walking briefly is permitted ~ 
as long as the head is maintained in the face- 
down position. Radial nerve compression ` 


caused by resting the head on the back of the -> 
forearm should be avoided, although we have = 
not noted this complication in our practice. 
Since the institution of these preventive mea~- 
sures, we have not noted another case of this NS 


syndrome in our practice. 


Reference 


enman dada naam Lt Arthas alr ot kneel wt BLAH HAVA aiaa nA E da MAANEN AA Aan radar mmc lel ahha inher MAMA bp Sy i nanan rn, 


1. Adams, R. D., and Asbury, A. K.: Diseases of 
the peripheral nervous system. In Petersdorf, R. G. 


(ed.): Harrison’s Principles of Internal Medicine, a 
10th ed. New York, McGraw-Hill, 1983, PP. ae ee 


2169. 





producing peroneal = 
nerve compromise and foot drop.’ Mild de-  __ 
grees of compression may even occur during 
periods of deep sleep, a complication of partic- ~ 
ular concern to anesthesiologists who attempt 
to minimize this by careful attention to proper _ 
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Orbital Calcification Associated 
With Hemangiopericytoma 


James A. Garrity, M.D., 
and John S. Kennerdell, M.D. 


Department of Ophthalmology, Allegheny General 
Hospital. 


Inquiries to John S. Kennerdell, M.D., Department of 
Ophthalmology, Allegheny General Hospital, 320 E. 
North Ave., Pittsburgh, PA 15212. 

We recently participated in the care of a 
38-year-old man who had had an orbital mass 
for at least 20 years. Because of increasing 
inferior displacement of the left globe, he was 
examined by an ophthalmologist who obtained 
a computed tomographic scan of the orbits. The 
mass was located in the right superior orbit 
between the superior rectus muscle and the 
levator palpebrae superioris muscle (Figure). 
The mass contained an area of calcification. A 
superior orbital approach via a frontotemporal 
craniotomy was performed with complete re- 
moval of the mass. Histopathologic evaluation 
disclosed a hemangiopericytoma. 

The differential diagnosis of orbital calcifica- 
tion includes vascular lesions such as varix, 
hemangioma, or lymphangioma. The orbital 
vessels themselves may also be calcified.’ Vari- 
ous disorders of the optic nerve associated with 
calcification are optic nerve head drusen, optic 
nerve meningioma, and, rarely, an optic nerve 
glioma.* A recent report by Portis, Krohel, and 
Stewart,’ describing lacrimal fossa calcification, 
included dermolipoma, plasmacytoma, and a 


varix in addition to the often-mentioned malig- 
nant lacrimal gland tumor. Hemangiopericy- 
toma should be included in the differential 
diagnosis of orbital calcification. 
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Periocular Pigmentation in the 
Peutz-Jeghers Syndrome 
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Wilmer Eye Institute, Johns Hopkins Hospital. This 
study was supported by a grant from the Clayton 
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The Peutz-Jeghers syndrome is a rare domi- 
nantly inherited gastrointestinal polyposis syn- 





Figure (Garrity and Kennerdell). Computed tomographic scan sf orbits. Left, Axial scan denonsratcs 
superior orbital mass with intrinsic calcification. Surgery demonstrated that the mass was situated between the 
levator palpebrae superioris muscle and the superior rectus muscle. Right, Coronal scan shows large superior 
orbital mass with calcification medially. The orbital roof has been thinned as a result of the long-standing mass. 
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drome characterized by the presence of polyps 
in the jejunum and ileum in nearly all patients, 
and in the rectum, colon, stomach, and duode- 
num in some patients. The other feature of this 
disease is abnormal pigmentation that usually 
appears in infancy or early childhood on the 
lips, digits, and buccal mucosa; it is also occa- 
sionally seen in the intestinal mucosa. These 
melanotic macules appear most consistently on 
the lips (Figure) but tend to fade with age and 
are not uncommon in persons without this 
syndrome. The buccal pigmentation, present in 
about 80% of patients, is most helpful in the 
diagnosis of this condition. Fewer than 5% of 
patients with the Peutz-Jeghers syndrome have 
no abnormal pigmentation and less than 5% 
of patients with such pigmentation have no 


polyps.' 
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Figure (Traboulsi and Maumenee). Top, Melanotic 
skin patches in rows along eyelid margins and dis- 
persed over eyelid. Middle left, Freckle surrounding 
opening of meibomian gland (arrowhead) and pig- 
mentation on palpebral conjunctiva (asterisk). Mid- 
dle right, Palpebral conjunctival freckle (arrow). Bot- 
tom, Lip pigmentation. 


Although eyelid pigmentation was men- 
tioned in the original description of the syn- 
drome,” it has not been stressed in the medical 
literature,’ and to our knowledge there are no 
accounts of it in the ophthalmic literature. 

We examined four members of two families 
with the Peutz-Jeghers syndrome for the pres- 
ence of periocular and retinal pigmented le- 
sions as the latter have been recently described 
in another inherited intestinal polyposis syn- 
drome, the Gardner syndrome.*” All four pa- 
tients had normal visual acuities, corneas, iri- 
des, and ophthalmoscopic findings. Palpebral 
conjunctival freckles were seen in one patient 
(Figure) and cutaneous eyelid pigmentation 
was seen in all four patients. In three patients 
the eyelid freckles were scattered with no spe- 
cific pattern, and in one they formed two to 
three rows parallel to the eyelid margins (Fig- 
ure, top); some lesions surrounded the open- 
ings of meibomian glands (Figure, middle left). 
Abnormal pigmentation seems to be associated 
with pleiotropism (different effects of a single 
gene) of the genes responsible for familial in- 
testinal polyposis. In the Gardner syndrome, 
characterized by adenomatous intestinal pol- 
yposis and soft-tissue and bony abnormalities, 
the abnormal ocular pigmentation is seen in the 
fundus in the form of patches of congenital 
hypertrophy of the retinal pigment epitheli- 
um.*® In the Peutz-Jeghers syndrome, the ab- 
normal pigmentation is periocular and mela- 
notic spots are seen along the eyelid margins, 
over the eyelid skin, and, less frequently, on 
the palpebral conjunctiva. 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Eye Care for Children. By George L. Spaeth. New 
York, Praeger Publishers, 1986. 101 pages, 
index, illustrated. $27.95 


- 1 Reviewed by Creic S. Hoyt 
Sos. San Francisco, California 


i ` This book distills the material presented at an 
-unusual workshop on child eye care held dur- 
ing the 150th anniversary of the Wills Eye 
‘Hospital in October 1983. Among the partici- 
“pants were ophthalmologists, optometrists, a 
‘nurse, a specialist in visual rehabilitation, an 
> expert in determination of vision and in statis- 
tics, and the administrator of an agency for the 
- blind. Their goal was to define and outline the 
a specific visual problems unique to childhood. 

~The book is divided into three sections. The 
_ first is a general discussion concerned with eye 
-screening tests—when they should be done 
and of what they should consist. The second 
section deals with specific visual disorders 
‘such as amblyopia, dyslexia, congenital ocular 
malformations, and the like. These discussions 
are brief and aimed at the nonophthalmic read- 
er. The final section is perhaps the most useful; 
it consists of a detailed series of appendices 
supplying information valuable to anyone con- 
cerned with the visual problems of children. 


_- Included are norms for central visual function 


in children, norms for development of children 
1 to 5 months old, recommended neonatal pro- 
< phylaxis for ocular infection, and definitions of 
ie screening and diagnostic examinations. 

= This book is a worthwhile addition to the 
: growing library of textbooks available in pedi- 
-atric ophthalmology. It broadens the discus- 
< sion of visual problems in children to include 


issues of public health involvement in vision 
. screening and government involvement in 


health care planning and reviews specific visu- 
al disorders common in childhood. It will be of 
value for pediatric ophthalmologists and for 
educators involved in programs for visually 
handicapped children. The bibliography is lim- 
ited and some of the epidemiology data are out 
of date; nonetheless, this book’s multidiscipli- 
nary view of children’s eye care needs is re- 
freshing and it will continue to be an important 
reference book for some years. 
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Fechner’s intraocular Lenses. By John J. Alpar 
and Paul U. Fechner. New York, Thieme, Inc., 
1986. 499 pages, index, illustrated. $75 (U.S.) 
$90 (elsewhere). 


Reviewed by Rosert C. Drews 
Clayton, Missouri 


This excellent volume began as a translation 
of Fechner’s Intraokularlinsen, a concise hand- 
book distinguished by its author’s talent for 
organization and precise thinking. The cooper- 
ative work of translation has expanded the 
book into a small encyclopedia—to the credit of 
all concerned. 

The slimness of this beautifully printed book 
disguises its 500-page length. It is profusely 
and satisfyingly illustrated. Although no credit 
is given for the drawings so generously distrib- 
uted throughout the text, they are excellent. 

Intraocular lens implantation has necessarily 
drawn from many disciplines. The deficiencies 
in this book reflect the impossibility af any two 
surgeons knowing all the disciplines involved. 
There are many differences of opinion in this 
field and this text contains the opinions of its 
authors. 

There are many possible criticisms. The treat- 
ment outlined for cystoid macular edema is per- 
sonal and arbitrary. It is offered with neither 
proof or documentation of its efficacy, and it 
seems reminiscent of medieval potions and rit- 
uals. How much of what we do will be viewed 
the same way by those who follow us? The 
Ophtec keratometer was developed by the ex- 
cellent Dutch corneal surgeon van Loenen on 
the basis of the design of Deckker, not Placido. 

In the balance, however, this volume charms 
me into approval. The chapter on informing the 
patient is worth the price of the book. I would 
not part with my copy. 





Diagnostic Decisions in Neurology. By Klaus 
Poeck. New York, Springer-Verlag, 1985. 168 
pages, index. $16.95 


Reviewed by Mark J. KuPERSMITH 
New York, New York 

















Neurologic diseases often involve the senso- 
ry, oculomotor, and pupillary systems so that it 
is not uncommon for the ophthalmologist to be 
the first doctor to evaluate a neurologic com- 
plaint. The ophthalmologist needs a concise 
reference to assist in arriving at a diagnosis 
based on the patient’s symptoms and physical 
findings. Professor Poeck’s book organizes the 
clinical manifestations of common neurologic 
diseases. In a time of increasing dependence on 
high technology in neurodiagnosis, this book 
reminds us that most cases can be accurately 
diagnosed by means of the patient’s medical 
history and physical findings. The ophthalmol- 
ogist who understands the differential diagno- 
sis of the complaints can then refer the patient 
for the appropriate neurologic studies and help 
the neuroradiologist to concentrate on the ap- 
propriate anatomic area. 

The book covers 41 types of neurologic mani- 
festations. Twelve of these have differential 
diagnoses of considerable ophthalmic interest. 
For example, the first chapter, entitled ““Abnor- 
mal posture of the head,” covers eight topics, 
six of which have ophthalmic significance. 
These include cranial nerve palsies, homony- 
mous visual field defects, and ocular myopa- 
thy. Chapter 4, “Acute or recurrent headache,” 
includes discussions of migraine, cluster head- 
ache, glaucoma, cranial arteritis, painful dia- 
betic ophthalmoplegia, and Tolosa-Hunt syn- 
drome. Other chapters deal with Horner's 
syndrome, monocular loss of vision, acute bi- 
lateral loss of vision, blepharoptosis, pupillary 
abnormalities, and acute paralysis of extraocu- 
lar muscles. This is a short book with a discus- 
sion that is direct and to the point, emphasiz- 
ing differential diagnosis. The author did not 
intend to provide a complete anatomic and 
physiologic discussion for each problem, so the 
entire book can be read easily in one evening. 

Diagnostic Decisions in Neurology will be 
useful to residents in ophthalmology and neu- 
rology and to practicing ophthalmologists who 
recall their neuroanatomy. There are no dia- 
grams to assist in anatomic localization. Some 
will find the differential diagnosis for some of 
the topics lacking. In Chapter 6, for example, 
the differential diagnosis of acute paralysis of 
extraocular muscles covers 15 topics but omits 
dysthyroid ophthalmopathy, acute increased 
intracranial pressure, sinusitis, botulism, pre- 
viously undiagnosed strabismus, or previously 
undiagnosed Duane’s syndrome. Another ex- 
ample occurs in Chapter 3, “Acute confusional 
syndrome,” which covers 12 topics but omits 
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transient global amnesia, alcohol hallucinosis, . 
Wernicke’s encephalopathy, hypoxia, and iat- — 
rogenic drug interactions. The list of drugs that 
can cause an acute confusional state is incom- 
plete. In Chapter 22, “Monocular loss of vi- 
sion,” narrow-angle glaucoma, retinal detach- 
ment, and macular disease are not discussed. 
An ophthalmologist would not miss these con- 
ditions, but these are important topics for a 
neurologist. 

The book is clear and concise. The approach 
to the patient’s symptoms will benefit the oph- 
thalmologist as well as the residents in both _ 
ophthalmology and neurology. Therapeutic ` 
considerations are limited by design. Some of- 
the treatments, such as immediate endarterec- | 
tomy for amaurosis fugax or intra-arterial- 
thrombolytic therapy for basilar artery occlu- ` 
sion, may not be considered optimal therapy by — 
all neurologists. The book is basically a fine aid - 
in establishing a clinical diagnosis. g 
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Atlas do Fundo de Olho. By Renato Acosta 
Sbrissa. Rio de Janeiro, Colina Livraria Editoria 
Ltda., 1986. 328 pages, index, illustrated. $30 
U.S. : 
Lots of fundus photographs, 350 in black and — 

white, 100 in color, with comments in Portu- | 

guese. Z 


An Atlas of Diseases of the Eye, 3rd ed. BYE. S. . 
Perkins, Peter Hansell, and Ronald J. Marsh. | 
Edinburgh, Churchill-Livingstone, 1986. Soft- 
cover, 90 pages, index, illusirated. $22.50 





More than 200 carefully chosen illustrations 
—mainly color photographs. Fascinating for 
the medica! student and nonophthalmologist. 


An Outline of Ophthalmology. By Roger lL... 
Coakes and Patrick J. Holmes Sellors. Bristol, © 
John Wright and Sons Ltd., 1985. Softcover, 200- 
pages, index, illustrated. $12.50 . 






the nonophthalmologist. Well written an 
pensive. ae 





ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Acta Ophthalmologica 


Effect of digital massage on intraocular pres- 

sure and ocular and optic nerve blood flow. 

Jay, W. M., Aziz, M. Z., and Green, K. (Dept. 
Ophthalmol., Med. College of Georgia, MCG Box 

-ese 3059, Augusta, GA 30912-0805). Acta Ophthal- 
= mol. 64:58, 1986. 















The globes of anesthetized rabbits were mas- 
saged for 45 seconds each minute for 15 min- 
utes. The intraocular pressure and blood flow 
were then determined at two minutes and 15 
minutes. Immediately after digital massage, 
intraocular pressure was significantly lower but 
after 15 minutes it was not significantly re- 
duced. Blood flow was measured during mas- 
sage and two minutes and 15 minutes after 
cessation of massage. There was reduced blood 
flow during the massage but two minutes and 
15 minutes after massage the blood flow was 
significantly increased. (2 tables, 21 references) 
—David Shoch 


Best’ s vitelliform macular dystrophy. Godel, V., 

-< Chaine, G., Regenbogen, L., and Coscas. G. 
(Dept. Ophthalmol. , Iichilow Hosp., Tel Aviv Univ. 
>. Med. School, Tel Aviv, Israel). Acta Ophthalmol. 
64(suppl. 175):1, 1986. 


=o The authors review the findings in 47 pa- 
¿tients with Best's vitelliform macular dystro- 
- phy. They confirmed that it is a progressive 
< autosomal dominant disease with variable ex- 
_-pressivity. Originally, on the basis of histologic 
examinations, it was thought to be a disease of 
- the photoreceptors with secondary pigmentary 
changes. Recent electro-oculographic and angi- 
ographic investigations seem to support the 
-belief that the fundamental pathologic changes 
are in the retinal pigment epithelium. The most 
comprehensive current theory is that the basic 
pathologic process occurs both in the photore- 
ceptor cells and in the pigment epithelium, 
resulting in disorganization of the interdepen- 
dent photoreceptor cell and pigment epitheli- 

um. (14 figures, 75 references)—-David Shoch 
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Archives of Internal Medicine 


Ophthalmology consultation in the diagnosis 
and treatment of sarcoidosis. Dresner, M. S., 
Brecher, R., and Henkind, P. (Dept. Ophthalmol., 
Albert Einstein College of Med., Montefiore 
Hosp. and Med. Ctr., 111 E. 210th St., Bronx, NY 
10467). Arch. Intern. Med. 146:301, 1986. 


The authors reviewed 204 cases of biopsy- 
proven sarcoidosis seen between 1967 and 
1983. Approximately two thirds of the patients 
were black and the ratio of black women to 
black men was 2:1. Two thirds of the patients 
were less than 40 years old. Of the 76 patients 
whose native states were known, 58% came 
from the Southeast. The most common initial 
manifestation was abnormal chest X-ray find- 
ings, this occurred in two thirds of the patients. 
The next most common complaints were weak- 
ness, malaise, and weight loss. Only 7% had 
ocular findings as the initial complaint. Oph- 
thalmologic findings were positive in 50 of the 
100 patients for whom these data were known. 
Of the 50 patients, 27 had anterior uveitis. 
Serum angiotensin-converting enzyme levels 
served as a helpful biochemical marker of the 
disease. Of 26 patients tested, 14 had increased 
serum levels. (4 tables, 25 references)—David 
Shoch 


Archives of Neurology 


See-saw nystagmus associated with Chiari mal- 
formation. Zimmerman, C. F., Roach, E. S., and 
Troost, B. T. (Dept. Neurol., Bowman Gray 
School of Med., Wake Forest Univ., 300 S. Haw- 
thorne Rd., Winston-Salem, NC 27103). Arch. 
Neurol. 43:299, 1986. 


Seesaw nystagmus is an uncommon oculo- 
motor phenomenon characterized by one eye 
rising and intorting while the other eye falls 
and extorts. The usual causes of seesaw nystag- 
mus are tumors of the parasellar region or 
diencephalon. Sporadic cases have also been 
reported in syringomyelia and brain-stem vas- 
cular disease and after trauma. The patient 
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described here had classic seesaw nystagmus 
but otherwise normal eyes. Computed tomog- 
raphy of the head was normal, as were routine 
skull films. All cerebrospinal fluid studies were 
normal and the diagnosis was finally made by 
magnetic resonance imaging. This showed her- 
niation of the cerebellar tonsils through the 
foramen magnum. A surgical decompression of 
the foramen magnum improved the oscillopsia 
and the patient’s symptoms but the seesaw 
nystagmus remained. However, the velocity 
and amplitude were reduced. The importance 
of this finding is that it represents about the 
only treatable cause of seesaw nystagmus de- 
scribed to this point. (1 figure, 25 references)— 
David Shoch 


British Journal of Ophthalmology 


Retinal macroaneurysm. Natural history and 
guidelines for treatment. Abdel-Khalek, M. N., 
and Richardson, J. (Eye Infirm., Queen Alexan- 
dra Rd., Sunderland SR2 9HP, England). Br. J. 
Ophthalmol. 70:2, 1986. 


The authors divided 19 patients with retinal 
macroaneurysms into two groups. The first 
group had preretinal, subhyaloid, or intravitre- 
al hemorrhages. The authors termed this condi- 
tion acute aneurysmal decompensation. The 
second group had abnormal leakage of plasma 
across the aneurysm wall resulting in lipid 
deposits. When the blood is absorbed, the an- 
eurysm is frequently gone but a Z-shaped kink 
is often present in the vessel, indicating the site 
of the previous macroaneurysm. Patients with 
active intact macroaneurysms should be treat- 
ed with photocoagulation. A Z-shaped kink 
indicates a resolved, stable macroaneurysm 
and does not require treatment. The second 
group showed only leakage and lipid deposi- 
tion as a result of chronic leakage of plasma. 
These patients need be treated only if macular 
function is threatened. (11 figures, 5 tables, 11 
references)—David Shoch 


British Journal of Radiology 


Erdheim-Chester disease presenting as malig- 
nant exophthalmos. Rozenberg, |., Wechsler, 


J., Koenig, F., Brun, B.. Larde, D., Raulo, Y; 
Hazard, J., Pinaudeau, Y., and Coscas, G. (Serv- 
ice d'Anatomie Pathologique, CHU Henri 
Mondor, 94 Créteil, France). Br. J. Radiol. 
59:173, 1986. 


Erdheim-Chester disease is one of the group 
of lipogranulomatoses and is closely related to 
histiocytosis X. Differentiation from Hand- 
Schuller-Christian disease may be difficult. 
However, the bone lesions in the latter are 
lytic, asymmetric, and frequently located in the 
skull and spinal column. In the Erdheim- 
Chester disease, they consist of symmetric, 
diffuse osteosclerosis of the long bones and 
there are no X-bodies in the histiocytes. In 
almost all cases of Erdheim-Chester disease 
there is a retroperitoneal xanthogranuloma. 
These findings were present in the patient de- 
scribed here but the initial complaint was 
marked bilateral exophthalmos. Thyroid func- 
tion was normal. There was no sign of eyelid 
retraction or extraocular muscle involvement 
and the diagnosis of Erdheim-Chester disease 
was made on the basis of the findings of hepa- 
tomegaly, splenomegaly, enlarged kidneys, ra- 
diologic retroperitoneal mass, and bilateral os- 
teosclerosis of the long tubular bones. Biopsy 
proved this to be a xanthogranuloma and 
Erdheim-Chester disease can now be added to 
the differential diagnosis of diseases producing 
malignant exophthalmos. (7 figures, 2 tables, 
20 references)—David Shoch 


Graefe’s Archive for Clinical and 
Experimental Ophthalmology 


Krypton red laser photocoagulation of peripap- 
illary subretinal neovascular membranes. 
Annesley, W. H., Shah, H. G., Mansour, A. M., 
and Decker, W. L. (Retina Ser., Wills Eye Hosp., 
9th and Walnut Sts., Philadelphia, PA 19107). 
Graefes Arch. Clin. Exp. Ophthalmol. 224:101, 
1986. 


Krypton laser photocoagulation of perifoveal 
neovascular membranes is now accepted but 
there has been no attempt to treat peripapillary 
subretinal neovascular membranes. The au- 
thors point out that the natural course of peri- 
papillary subretinal neovascular membranes 
suggests that the prognosis is unfavorable if 
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they are untreated. The neovascularization 
may enlarge to involve the macula and thus 
compromise central vision. The authors there- 
fore treated 20 eyes of 20 patients with peripap- 
illary subretinal neovascular membranes. They 
used the krypton red laser. In 18 of the 20 
patients, visual acuity improved or remained 
the same during an average follow-up of 9.9 
months. There were no treatment-related com- 
plications. It should be pointed out that there 
was no control series to which these data could 
be compared. (11 figures, 2 tables, 12 refer- 
ences)—David Shoch 


The Kayser-Fleischer ring during long-term 
treatment in Wilson’s disease (hepatolenti- 
cular degeneration). Lobner, A., Lobner, J., and 
Zotter, J. (Clin. Ophthalmol., Univ. Leipzig, 
Liebigstr. 14, DDR-7010 Leipzig, German Demo- 
cratic Republic). Graefes Arch. Clin. Exp. Oph- 
thalmol. 224:152, 1986. 


Of the 67 patients described here, 15 were 
asymptomatic and 52 had hepatic, extrapyrami- 
dal, or cerebellar symptoms. Of the asympto- 
matic group, only six (40%) showed Kayser- 
Fleischer rings in the cornea, while in the 
symptomatic group 51 (98%) showed Kayser- 
Fleischer rings. In general, the Kayser- 
Fleischer rings faded with treatment but no 
systemicatic pattern could be seen. The time 
required for partial or total fading of the rings 
ranged from two to 22 years independent of the 
stage of the illness. Thus, the appearance or 
disappearance of the Kayser-Fleischer ring 
does not provide enough clues as to the effec- 
tiveness of the treatment. (3 figures, 2 tables, 
20 references)—David Shoch 


Investigative Ophthalmology and 
Visual Science 


Cataracts in patients heterozygous for galacto- 
kinase deficiency. Stambolian, D., Scarpino- 
Myers, V., Eagle, R. C., Hodes, B., and Harris, H. 
(Univ. Pennsylvania, School of Med., Dept. Hum. 
Genet., 195 Med Labs, 37th and Hamilton Walk, 
Philadelphia, PA 19104). Invest. Ophthalmol. 
Vis. Sci. 27:429, 1986. 


Patients who are homozygous for galactokin- 
ase deficiency are likely to develop presenile 
cataracts. The evidence for those who are het- 
erozygous for this defect is not as clear. The 
authors examined 39 white patients with idio- 
pathic bilateral cataracts who were between the 
ages of 20 and 55 years. They also measured the 
galactokinase in the red blood cells of 95 nor- 
mal white subjects. Abnormal galactokinase 
activity was defined as activity more than 2 
S.D. below the control population range. Of 
the 39 patients, three were found to be carriers 
of the galactokinase deficiency allele. In addi- 
tion, two of the heterozygotes were found to 
have a high dietary galactose intake. The au- 
thors suggest that young patients with cata- 
racts be screened for heterozygous galactokin- 
ase deficiency. If it is present, they should 
perhaps be advised to restrict their consump- 
tion of dairy products. (2 figures, 2 tables, 22 
references)—David Shoch 


Journal of Neurology, 
Neurosurgery and Psychiatry 


Disseminated lesions at presentation in pa- 
tients with optic neuritis. Ormerod, |. E. C., 
McDonald, W. l., Boulay, G. H., Kendall, B. E., 
Moseley, |. F., Halliday, A. M., Kakigi, R., Kriss, 
A., and Peringer, E. (National Hospitals, Queen 
Square and Maida Vale and Institute of Neurolo- 
gy, Queen Square, London, United Kingdom). J. 
Neurol. Neurosurg. Psychiatry 49:124, 1986. 


Optic neuritis is a common feature in multi- 
ple sclerosis. Because of the remarkable sensi- 
tivity of magnetic resonance imaging in detect- 
ing cerebral lesions in multiple sclerosis, the 
authors used magnetic resonance imaging to 
examine 37 patients (35 adults and two chil- 
dren) with clinically isolated optic neuritis to 
determine the presence of disseminated and 
clinically unsuspected lesions in the brain. The 
findings were compared with the results of 
visual, somatosensory, and brain-stem-evoked 
potentials. None of the patients had had previ- 
ous episodes of neurologic or visual distur- 
bance. In 61% of adult patients, magnetic reso- 
nance imaging detected demyelinating lesions 
outside of the visual system during the acute 
phase of optic neuritis. Two children had nor- 
mal images. It is tempting to diagnose multiple 




















Sos _ sclerosis early in patients with isolated optic 


neuritis and disseminated lesions by magnetic 
resonance. However, the authors emphasize 
that it is premature to do so, partly because of 
the grave implications of this diagnosis and 
partly because the prognostic significance of 
the multiple lesions seen by magnetic reso- 
nance is yet to be determined. (1 figure, 15 
references)—Onur Melen 


Neurology 


Botulinum toxin for blepharospasm. Single- 
fiber EMG studies. Sanders, D. B., Massey, E. 
W., and Buckley, E. G. (Div. Neurol., Box 3403, 
Duke Univ. Med. Ctr., Durham, NC 27710). Neu- 
rology 36:545, 1986. 


In four patients who received periocular in- 
jections of botulinum toxin for blepharospasm, 
abnormal neuromuscular transmission was 
demonstrated by single-fiber EMG in arm mus- 
cles. The time course with which the abnormal- 
ities developed and cleared, as well as the 
inverse relationship between the neuromuscu- 
lar jitter and the firing rate in the abnormal 
muscles, indicated that the toxin caused the 
abnormalities in arm muscles. No weakness 
was detected clinically in muscles distant from 
the face, but the abnormal neuromuscular 
transmission indicates that the toxin spread 
remotely from the site of injection. (2 figures, 1 
table, 10 references)—Authors’ abstract 


Tear analysis in multiple sclerosis. Coyle, P. K., 
and Sibony, P. A. (Health Sci. Ctr., SUNY at 
Stony Brook, Stony Brook, NY 11794). Neurolo- 
gy 36:547, 1986. 


It is postulated that multiple sclerosis is an 
autoimmune disease in which brain tissue is 
sensitized by an original viral infection. Fur- 
ther, the infection probably comes from muco- 
sal surfaces and therefore the authors postulat- 
ed that there might be an abnormality of 
secretory function in multiple sclerosis. Tears 
are a readily available source of secretory fluid. 
They compared the tears from 12 patients with 
multiple sclerosis with those from 20 normal 
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controls. In the tears of the patients with multi- 
ple sclerosis, the total IgG concentration was- 
increased. An unexpected finding was that pro- = 
duction of tears seemed to be impaired in about 
one half the patients, especially during exacer- ` 
bations. In six patients the tear production was. 

normal when the optic neuritis had cleared. =o 
Another differentiating finding was the pres-.- : 
ence of low-molecular-weight bands in the => 
tears of patients with multiple sclerosis when => 
studied by electrophoresis. (3 figures, 2 tables; e 
18 references)—David Shoch : 


New England Journal of Medicine 


Visual and auditory neurotoxicity in patients 
receiving subcutaneous deferoxamine infu- 
sions. Oliveri, N. F., Buncic, J. R., Chew, E., 
Gallant, T., Harrison, R. V., Kennan, N., Logan, 
W., Mitchell, D., Ricci, G., Skarf, B., Taylor, M., 
and Freedman, M. H. (Hosp. for Sick Children, 
Div. Hematol. Oncol., 555 University Ave., Toron- 
to, Canada M5G 1X8). N. Engl. J. Med. 314:869, a 
1986. i 


Of 89 patients receiving nightly ee l 
ous deferoxamine for transfusion-dependent. 
thalassemia major, four patients had marked. 
visual loss caused by optic neuropathy and five 
other patients had no symptoms but did have - 
ophthalmoscopically visible changes in the reti- 
nal pigment epithelium. When the deferoxa- 
mine was stopped, there was complete recov- 
ery in two patients and partial recovery in twò. 
The analysis of the data showed that the pa- 
tients who suffered visual loss had been giving | 
themselves higher doses than prescribed.. 
There were also several patients who sustained _ 
high-tone hearing losses as a result of the same 
overdosage. The authors suggest that all pa- = 7 
tients receiving deferoxamine have regular. | 
monitoring of the visual and auditory systems. | 
(2 tables, 11 references)—David Shoch " 


Microangiopathy in a young adult with cystic 
fibrosis and diabetes mellitus. Dolan, T 
(Yale School of Med., New Haven, or. 06510 
Engl. J. Med. 314: 991, 1986. E 










~ Itis estimated that by the age of 18 years, 
- 15% of patients with cystic fibrosis will have 
_. clinical diabetes and 50% will have a diabetic- 
<- type glucose tolerance curve. It has been as- 
sumed that the vascular complications of diabe- 
tes do not occur in patients with cystic fibrosis. 
The authors describe a 22-year-old woman with 
cystic fibrosis who had had diabetes for 11 
years. When she was 22 years old, blurred 
vision occurred and an examination disclosed 
= = proliferative diabetic retinopathy with neovas- 
-~ -= cularization and bilateral vitreous hemorrhag- 
es. Because of the limited survival of patients 
= with cystic fibrosis, little attention has been 
paid to the control of the diabetes. The authors 
= advise at least annual ophthalmologic examina- 
> tions for diabetic patients with cystic fibrosis. 
- (7 references)—David Shoch 


| Ophthalmologica 

. Interferon-B treatment of herpes simplex kerati- 
=o tis. Vannini, A., Cembrano, S., Assetto, V., and 
<- Giannitelli, A. (General Ophthalmic Div., Torino 
< “Eye Hosp., Via Juvarra 19, 1-10122 Torino, Italy). 
= Ophthalmologica 192:6, 1986. 


< The authors divided 20 patients with culture- 
_- proven epithelial herpes simplex keratitis into 
-two groups of ten each. The first group re- 
_ ceived interferon-B every two hours for eight 
_ days. The second group received idoxuridine in 
_. the same fashion. The healing was complete in 
ten days for all ten patients receiving interfer- 
on. The healing also occurred in nine of the ten 
_ patients receiving idoxuridine but the average 
time for complete healing was 21 days. Seven 
of the ten patients receiving idoxuridine 
-. showed superficial punctate keratitis which the 
- authors ascribed to a toxic effect of the drug 
itself. (2 tables, 18 references)—David Shoch 





Different beta-blockers and their short-time ef- 
fect on break-up time. (German). Strempel, |. 
(Augenklinik, Klinikum der Philipps-Universitat, 
Robert-Koch-Strasse 4, D-3550 Marburg, BRD). 
Ophthalmologica 192:11, 1986. 


A group of 210 healthy volunteers were di- 
vided into five subgroups. One received sodi- 
um chloride eyedrops while the other four 
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groups received different beta-adrenergic 
blockers. After 20 minutes a drop of fluorescein 
was instilled and the break-up time noted. 
There was no difference in the break-up time 
between those patients receiving sodium chlo- 
ride and those receiving levobunolol. In both 
groups they averaged approximately 25 sec- 
onds. The groups receiving timolol and meti- 
pranolol all showed much shorter break-up 
times. These ranged from 16 to 19 seconds. (1 
figure, 1 table, 35 references)—David Shoch 


What is the most suitable grid for computer 
perimetry in glaucoma patients? Weber, J., 
and Dobek, K. (Universitats-Augenklinik, Jo- 
seph-Stelzmann-Strasse 9, D-5000 Cologne 41, 
Federal Republic of Germany). Ophthalmologica 
192:88, 1986. 


The authors examined 68 patients with glau- 
coma by means of a Humphrey Field Analyzer 
and used two tests, both of which had 6-degree 
separation of the test spots although the spots 
varied in their relationship to the horizontal 
and vertical meridians. They found that 29 of 68 
patients had obvious differences in these scoto- 
mas on the different testing programs. In 11 of 
these patients the difference was so great that 
isolated consideration would have led to incor- 
rect staging of the glaucoma. They therefore 
suggest that glaucoma testing strategies em- 
phasize the central visual field more than the 
peripheral visual field. They suggest a program 
be developed that has a 3-degree grid within 10 
degrees of fixation, a 4.2-degree grid between 
10 and 20 degrees, and a 6-degree grid between 
20 and 30 degrees. (8 figures, 4 tables, 20 
references)—David Shoch 


Science 


Molecular genetics of human color vision. The 
genes encoding blue, green, and red pig- 
ments. Nathans, J., Thomas, D., and Hogness, 
D. S. (Dept. Biochem., School of Med., Stanford, 
CA 94305). Science 232:193, 1986. 


The visual pigments that absorb light energy 
reside in the plasma and disk membranes of the 
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photoreceptor outer segment. Vision begins 
when a photon is absorbed by one of these 
pigments, causing an isomer change in 11-cis- 
retinal. This triggers a series of changes in the 
attached apoprotein which in turn stimulates 
several hundred messengers and begins a se- 
ries of reactions that ultimately produces a 
neural signal. The authors hypothesize that 
human color vision is mediated by a group of 
rhodopsin-like molecules whose apoproteins 
are encoded by the corresponding members of 
a family of genes. They found this hypothesis 
to be true. The red and green pigments show a 
96% mutual identity but only 43% identity with 
the blue pigment. Further, green pigment 
genes vary in number in individuals with nor- 
mal color vision and these green pigment genes 
together with a single red pigment gene appar- 
ently reside in a tandem array within the X 
chromosome. (13 figures, 2 tables, 33 referenc- 
es)—David Shoch 


Molecular genetics of inherited variation in 
human color vision. Nathans, J., Piantanida, T. 
P., Eddy, R. L., Shows, T. B., and Hogness, D. S. 
(Dept. Biochem., Stanford Univ. School of Med., 
Stanford, CA 94305). Science 232:203, 1986. 


The authors hypothesize that red-green 
“color blindness” is caused by alterations in 
the genes encoding red and green visual pig- 
ments. These genes reside in the X chromo- 
some. The gene for the perception of blue 
appears to segregate in an autosomal fashion; 
this may explain why blue cone defects are so 
rare. When the authors examined 25 men with 
various red-green color vision defects, at least 
24 had either unequal homologous recombina- 
tion or gene conversion to produce an arrange- 
ment of pigment genes different from the ar- 
rangements observed in individuals with 
normal color vision. (8 figures, 2 tables, 19 
references)—David Shoch 
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Send News Items double-spaced to 
News Editor 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, illinois 60611 
For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


“in Shams University and Duke University 
> Medical Center: International Vitreoretinal 
= Symposium 

Ain Shams University and Duke University 
Eye Center will sponsor an International Vit- 
- reoretinal Surgery Symposium, Jan. 10-17, 
< 1987, in Cairo, Egypt. For further information, 
write Omar Rashed, M.D., 54 El-Thawva St., 
é aia Cairo, Egypt. 













-Fundación Oftalmológica Argentina Jorge 

< Malbran and Pan American Association of 
-Ophthalmic Pathology: Pathology Course 
-and Seminar _ 

~~ The 16th annual course on ocular pathology 
of the Fundación Oftalmol Ogica Argentina 
Jorge Malbran and the sixth seminar on oph- 
~ thalmic pathology of the Pan American Associ- 
ation of Ophthalmic Pathology will be held 
Ao 20-24, 1986, in Buenos Aires, Argentina. 


: P Puerto Rico Ophthalmological Society: 
Poe Annual Convention 


The Annual Ophthalmological Convention of 
the Puerto Rico Ophthalmological Society will 
be held Oct. 10-13, 1986, in San Juan, Puerto 
Rico. For further information, write Victor M. 
Diaz Bonnet, M.D., Box 1184 Hato Rey, Puerto 
Rico 00919, 


International Society for Optical 
Engineering: Fibers and Lasers in Medicine 


The International Society for Optical Engi- 
neering will hold a symposium, Fibers and 
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Lasers in Medicine, Sept. 14-20, 1986, in Cam- 
bridge, Massachusetts. For further informa- 
tion, write SPIE, P.O. Box 10, Bellingham, WA 
98227. 


California Association of Ophthalmology: 
Fifth Annual Conference 


The California Association of Ophthalmolo- 
gy will sponsor its fifth annual conference, The 
Changing Eyecare Marketplace ‘86: Economic 
Realities, Sept. 26-28, 1986, in Monterey, Cali- 
fornia. For further information, write Kathe- 
rine J. Krebs, California Association of Oph- 
thalmology, P.O. Box 410209, San Francisco, 
CA 94141. 


University of California, irvine: Ocular Drug 
Therapy Update 1986 


The University of California, Irvine, will hold 
a meeting, Ocular Drug Therapy Update 1986, 
Sept. 19 and 20, 1986, in Irvine, California. For 
further information, write University of Cali- 
fornia, Department of Ophthalmology, UCI 
Medical Center, Irvine, CA 92717. 


Duke University Eye Center: Advanced 
Vitreous Surgery Course V 


Duke University Eye Center will hold a 
course, Advanced Vitreous Surgery V, April 
9-11, 1987, in Durham, North Carolina. For 
further information, write Ms. Carol Vilas, Pro- 
gram Coordinator, Duke University Eye Cen- 
ter, Box 3802, Durham, NC 27710. 


Hawaiian Eye Foundation: Eighth Annual 
Royal Hawaiian Eye Meeting 


The Hawaiian Eye Foundation will sponsor 
the Eighth Annual Royal Hawaiian Eye Meet- 
ing, Feb. 1-7, 1987, in Kailua-Kona, Hawaii. For 
further information, write Charles F, Williams, 
1600 Ala Moana Blvd., No. 1902, Honolulu, HI 
96815. 


Long Island Jewish Medical Center: Clinical 
Day in Ophthalmology 


The Department of Ophthalmology, Long 
Island Jewish Medical Center will hold a 
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course, Clinical Day in Ophthalmology: Corne- 
al Diseases and Keratorefractive Surgery, Oct. 
15, 1986, in Garden City, New York. The fee is 
$150 for physicians and $75 for residents or 
fellows. For further information, write Ann J. 
Boehme, Associate Director for Continuing Ed- 
ucation, Long Island Jewish Medical Center, 
New Hyde Park, NY 11042. 


Manhattan Eye, Ear and Throat Hospital: 
Glaucoma International 


The Manhattan Eye, Ear and Throat Hospital 
will hold a course, Glaucoma International, 
Nov. 6 and 7, 1986, in New York, New York. For 
further information, write Martha Klapp, De- 
partment of Ophthalmology, Manhattan Eye, 
Ear and Throat Hospital, 210 E. 64th St., New 
York, NY 10021. 


University of Maryland: Seventh Annual 
Clinical Conference 


The Department of Ophthalmology, Univer- 
sity of Maryland School of Medicine will spon- 
sor the Seventh Annual Clinical Conference, 
Current Concepts in Ophthalmology, Sept. 26, 
1986, in Columbia, Maryland. For further infor- 
mation, write University of Maryland School of 
Medicine, Program of Continuing Education, 
10 S. Pine St., Baltimore, MD 21201. 


North Shore University Hospital: 
Brachytherapy of Choroidal Melanoma 


The North Shore University Hospital will 
hold a symposium, Brachytherapy of Choroidal 
Melanoma, Nov. 20 and 21, 1986, in New York, 
New York. For further information, write Sam- 
uel Packer, M.D., Division of Ophthalmology, 
North Shore University Hospital, 300 Commu- 
nity Dr., Manhasset, NY 11030. 


University of North Carolina: Annual 
Resident’s Day 

The University of North Carolina will hold its 
Annual Resident’s Day, Dec. 6, 1986, in Chapel 
Hill, North Carolina. For further information, 
write Baird S. Grimson, M.D., Department of 
Ophthalmology, University of North Carolina 
at Chapel Hill, Chapel Hill, NC 27514. 





News Items 






Rocky Mountain Neuro-Ophthalmology < 
Society: Name Change er 


The Rocky Mountain Neuro-Ophthalmology = 0 
Society has changed its name to the North = 
American Neuro-Ophthalmology Society. The — 
next meeting will be held Feb. 1-5, 1987. For = 
further information, write Thomas J. Carlow, © 
M.D., 302 Juniper Hill Rd., Albuquerque, NM 
87123. 


Wilmer Institute: Diabetic Retinopathy in 
1986 os 
The Wilmer Institute, Johns Hopkins Medical — 
Institutions will hold a course, Diabetic Reti- 
nopathy in 1986, Oct. 10, 1986, in Baltimore, — 
Maryland. For further information, write Office — 
of Continuing Education, Johns Hopkins Medi- 
cal Institutions, Turner 22, 720 Rutland Ave., = 
Baltimore, MD 21205. oe 


Blind Children’s Center: Visually impaired 
Child 


The Blind Children’s Center will hold a meet- 
ing, the Visually Impaired Child, March 6 and __ 
7, 1987, in Universal City, California. For fur- ` 
ther information, write Katharine Seibert, Con- | 
ference Coordinator, Blind Children’s Center, _ 
4120 Marathon St., P.O. Box 29159, Los Ange- 
les, CA 90029. ie 


Collaborative Corneal Transplantation 
Studies: Subjects Sought 


Subjects are being sought for histocompati- 
bility and corneal transplantation studies. The | 
Collaborative Corneal Transplantation Studies, © 
a multicenter clinical trial sponsored by the = 
National Eye Institute, has been initiated to 
determine the role of crossmatch testing and 
antigen matching on the outcome of high-risk 
corneal transplant recipients. The Wilmer Insti- 
tute will serve as the Coordinating Center. 
Candidates must be more than 18 years old and 
have had either previous corneal graft rejection 
or at least two quadrants of stromal vascular- 
ization. To refer patients or for further informa- 
tion, write or call any of the participating clini- 
cal centers: Roger F. Meyer, M.D., Kellogg Eye o= © 
Center, Ann Arbor, Michigan (313) 764-5106;R. = 
Doyle Stulting, M.D., Emory University Clinic, 
Atlanta, Georgia (404) 321-0111; Walter J, Sta 
M.D., Wilmer Institute, Baltimore, Ma 

















(301) 955-5490; Gary N. Foulks, M.D., Duke 
_ University Eye Center, Durham, North Caroli- 
~ na (919) 684-6417; David J. Schanzlin, M.D., 
ce Doheny Eye Foundation, Los Angeles, Califor- 

‘nia (213) 224-7263; John W. Chandler, M.D., 
University of Wisconsin, Madison, Wisconsin 
(608) 263-7171. 


-= International Center for Epidemiologic and 
Preventive Ophthalmology: Master’s Degree 
ae Prog ram 

`~ A special Master’s Degree Program in Pre- 

~~ -ventive Ophthalmology will be offered during 
1987-1988 by the Johns Hopkins Medical Insti- 
tutions under the auspices of its International 
Center for Epidemiologic and Preventive Oph- 
thalmology. Ten to 15 places are available for 
participants from developing and developed 
<- countries. For further information, write Pro- 
- gram Coordinator, Preventive Ophthalmology 
~~ Program, ICEPO, Wilmer Institute, Room 120, 
_ Johns Hopkins Hospital, 600 N. Wolfe St., Balti- 
. more, MD 21205. 


: -Dallas Academy of Ophthalmology: New 
- Officers 


s John H. Harrington has been elected presi- 
- dent of the Dallas Academy of Ophthalmology 
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for a one-year term from May 1986 through 
May 1987. Dr. Harrington will be joined on the 
executive council by other new officers: Priscil- 
la M. Berry, vice president; Michael S. Harris, 
secretary-treasurer; and Richard L. Winslow, 
programs. 


Personals 


Fred Ederer 


Fred Ederer, associate director for biometry 
and epidemiology at the National Eye Institute, 
retired recently after 28 years of service at the 
National Institutes of Health. 


Arnall Patz 


The Israel Academy of Sciences, the Hebrew 
University Medical School, and the selection 
committee have awarded the first Michaelson 
Medal to Arnall Patz. The Medal will be pre- 
sented to Dr. Patz this September in Jersualem. 





Ritch 








Laser Lens 





“The original argon laser 
trabeculoplasty procedure as 
described by Wise and Witter utilized a 
three-mirror Goldmann lens with an 
anti-reflective coating. The peripheral 
mirror on this lens gives an adequate 
face-on view of the inferior 180 degrees 
of iridocorneal angle but not of the 
superior angle, which is often narrower. 
In many cases, an astigmatic spot is 
projected by the aiming beam onto the 
trabecular meshwork of the superior 
angle. We have designed a lens with 
two basic mirrors, one inclined at an 
angle of 59 degrees which allows a 
face-on view of the inferior angle, and 
one inclined at 64 degrees which 
allows a similar view of the superior 
angle. Two additional mirrors inclined 
at the same angles with superimposed 
plano-convex buttons provide 
magnification which has proven highly 
useful, particularly in different angles.” 


A New Lens for Argon Laser Trabeculoplasty 
By Robert Ritch, M.D., Ophthalmic Surgery Vol. 16, No. 5 May, 1985 
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Trabeculopiasty 


...for Argon Laser 





è The 59° mirror angle affords a face-on 
view of the inferior trabecular meshwork 


è The 64° mirror angle affords a face-on 
view of the superior trabecular meshwork 


è Button lens magnification of 1.4X 
increases accuracy of spot placement on 
the meshwork and decreases spot size 
from 50 microns to 35 microns 


è Two adjacent mirrors of 59° and 64° 
allow for non-magnified examination and 
laser delivery 


è The anterior lens surface is anti- 
reflective broad band coated to maximize 
transmission and minimize reflex 


@ This lens is extremely useful in patients 
with narrow angles, anterior iris insertion, 
scattered peripheral anterior synechiae, 
and non-pigmented meshworks 


Designed by: 

Robert Ritch, M.D. 

Professor & Chief, Glaucoma Service 
New York Eye & Ear Infirmary 

New York, NY. 
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UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


announces 


A SYMPOSIUM IN CELEBRATION OF THE 25TH ANNIVERSARY OF 
THE BASCOM PALMER EYE INSTITUTE 


February 19-21, 1987 
Fontainebleau-Hilton Hotel Miami Beach Florida 


A scientific program highlighting current concepts in: 


z i BASCOM PALMER hiai , 
Lasers: New Applications EYE INSTITUTE Retinitis pigmentosa 


Advances in diagnostic imaging | Vitreoretinal proliferative 
(including NMR, echography) & vascular disease 

Immunology & infectious disease Pigment epithelium & 

Glaucoma úl macula disease 


Corneal & refractive surgery 1962-1987 Tumors 





Presentations will be by the faculty and alumni, joined by leaders in the field of ophthalmology. 

A gala social program of activities will also celebrate the silver anniversary. Approved for 16.5 hours AMA Category | 
credit. Registration fee, including the social program, is $400 for practitioners and $200 for residents and fellows upon 
written application from their Department Chairman. Make fee payable to: ‘‘Continuing Education in Ophthalmology, 
Inc.” —P.O. Box 610326, Miami, Florida 33261-0326 (305/326-6099). 


The Manhattan Eye, Ear & Throat Hospital 











SEMINARS IN OPHTHALMOLOGY 
ANNOUNCES 


Glaucoma 
International 


November 6-7, 1986 * Thursday & Friday 





To be held at: CME: This course has applied for 14 CME credit 


New York Academy of Medicine hours in Category 1 of the Physicians’ Recognition 
2 East 103rd Street. New York Award of the American Medical Association. 


Countries Represented: For further information please write: 

U.S.A., Canada, England, Martha Klapp 

Germany, Israel, etc. Department of Ophthalmology 
Manhattan Eye, Ear & Throat Hospital 


Program includes Lectures 210 East 64th Street. New York 10021 
and Panel Discussions (212) 605-3762 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Copyright 

At the time of submission, a signed copy of 
the copyright transfer published in THE 
JOURNAL each month must be included with the 
manuscript. No article or letter will be re- 
viewed until this copyright transfer, signed by 
each author, has been received. The copyright 
transfer must also list the home address of each 
author and the telephone number of the sub- 
mitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JOURNAL. Use 8’ X 11-inch 
heavy white paper with a 12-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use vertical lines or 
underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a 
number, first author’s name, and an abbreviat- 
ed title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces), and each author’s name with 
a single academic degree. The departmental 
affiliation of each author and the institution 
where the study was performed should be 
credited in a footnote. Sponsoring organiza- 
tions and grants are acknowledged in a foot- 
note on the title page. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JOURNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 
illustration number, an arrow indicating the 
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top, and the author’s name should be included 
on a label on the back. 

Each illustration must have a descriptive leg- 
end. Legends should be typed on manuscript 
pages (separate from the illustrations them- 
selves); the legend or illustration number 
should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or larger than the intended reproduc- 
tions. Illustration widths in THE JOURNAL are 3 
inches for one column and 672 inches for two 
columns. 

Visual field charts used in THE JOURNAL will 
be supplied to authors without charge upon 
request. Write to the Editorial Correspondent. 


Color 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the paper. 


Tables 

Each table must be titled and numbered 
consecutively according to its appearance in 
the text. Vertical lines should not be used. 
Abbreviations must be explained in a footnote. 


Proofs 

The submitting author is provided with a 
copy of the edited typescript. Corrections must 
be clearly indicated in red ink. Each author 
query must be answered. Alterations can be 
minimized by careful initial preparation of the 
manuscript. Edited typescripts and illustration 
proofs must be returned to the Manuscript 
Editor within 48 hours of receipt. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned. A reprint order form 
will be sent to the submitting author before 
publication. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 1979. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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The Management of 
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Fn SO ~ Oe ee eee ne ee Giant Retinal Tears 
kos St, a October 24, 1986 e Retinal Tacks 
The Johns Hopkins Medical Institutions, e Gas versus Silicone Oil 
Baltimore, Maryland e Indications for Lensectomy 
+ How to avoid PVR 
Wilmer Institute Faculty: Proliferative Vitreoretinopathy a 
Bert M. Glaser, M.D., Course Director e Mechanisms of Cellular Contraction = 
Ronald G. Michels, M.D. ® Timing of Intervention 
Serge de Bustros, M.D. e Use of Pharmacologic Agents 
e When is Silicone Oil Indicated? 
Location: e When are Retinal Tacks indicated? = 
The Wilmer Institute of the e When is Retinectomy Indicated? = 
Johns Hopkins Medical Institutions e Medico-Legal Aspects of Tacks, _ 
Baltimore, Maryland Gases, & Silicone Oil 
A Fees $175 ($90 for residents and fellows Trauma : 
a with letter verifying status) e New Modalities in IOFB Detection 
x Credit: 9 AMA Category | è Timing of Intervention | s 
e Control of Intraocular Bleeding 
For Further Information: e Role of Pharmacologic Agents 
SE $ Program Coordinator Proliferative Diabetic Retinopathy 
O Office of Continuing Education * Control of Intra- & 
a The Johns Hopkins Medical institutions Post-Operative Bleeding 
Turner 22 @ 720 Rutland Avenue e Prognostic Factors 
Baltimore, Maryland 21205 e Vitrectomy for Progressive 
301/955-6046 Fibrovascular Proliferation 
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THE 1987 DUKE 


ADVANCED VITREOUS SURGERY COURSE V 
April 9-11, 1987 
DUKE UNIVERSITY DURHAM, NORTH CAROLINA 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive 
discussion periods provided. 





GUEST FACULTY 
Gary Abrams, M.D. — Milwaukee, Wisconsin 
George Blankenship, M.D. — Miami, Florida 
Peter Campochiaro, M.D. — Charlottesville, Virginia 
Steve Charles, M.D. — Memphis, Tennessee 
David McLeod, M.D. — London, England 
Ronald Michels, M.D. — Baltimore, Maryland 
Yasuo Tano, M.D. — Osaka, Japan 
Relya Zivojnovic, M.D. —— Rotterdam, Holland 


DUKE FACULTY 
Robert Machemer, M.D. Eugene DeJuan, M.D. 
Brooks W. McCuen, li, M.D. Einar Stefansson, M.D. 


For registration and further information contact: 
CAROL VILAS, Duke Eye Center 
Box 3802, Durham, NC 27710 


<4 (919) 684-6743 
| Limited Registration Registration Fee $450 = 
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Hiteat eth 


SCOAT 


(chondroitin sulfate-sodium hyaluronate ) 


The only viscoelastic you _ 
dont have to retrieve before clo sing... 


are. 





Pressure rises with Viscoat® are transient... IOP levels 24 hours m Control (n= 454) | 
and are milder and less frequent than with postoperatively’? ® Viscoat (n = 131) Non-aspirated 
sodium hyaluronate @ Sodium hyaluronate-A 

100 


(Healon®) (n = 38) Aspirated 
Viscoat is the only viscoelastic that can be safely Pena tne yt y 

left in the eye without undue risk of post-op glaucoma. 

Moreover, studies show that post-op IOP elevation was 

significantly lower for patients in whom Viscoat was not 

aspirated, than for similar patients in whom sodium 

hyaluronate was aspirated.! 
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% OF PATIENTS 


<22 =; i 22-40 
INTRAOCULAR PRESSURE (MM Hg) 


© 1986, Cilco,* Inc. 7298 


„24 hours later, its gone. 


I VISCOAT:* RATE OF REMOVAL* FROM THE EYE‘ ` 


100 


% TOTAL DOSE 
RECOVERED 
(Remaining) 


HOURS AFTER INJECTION 
*Radiolabeled Material 





Viscoat® maintains the dome and aered m 
. Cilco, Inc., Data on file: Clinical trials involving 215‘patients who received Vis 
protects corneal cells coat during intraocular lens implantation, and 508 patients who underwent similar 






Ba : ; surgical procedures, but in whom no Viscoat or other viscoelastic material was 
In clinical studies where Viscoat was not used (control group). | ses 
r è . Genstler DE, Keates ; AMvISC ’ in extracapsular Cataract extraction. Am // 
removed, endothelial cell loss was only 4.2% six Minn EA 
months after surgery.’ This is because Viscoat eat in nua npn Soe wae en 
effectively coats cells, instruments and IOLs. And 4. Cilco, Inc., Data on file: Study to determine the route and rate of removal of 
À ; chondroitin sulfate’sodium hyaluronate (Viscoat) from the eyes of cynomolgus 
-because Viscoat may be left in the eye, steps to monkeys (Macaca fasicularis), 1983. 7 
’ reintroduce instrumentation to retrieve it before A 
closing are eliminated, further reducing 
the risk of damage to corneal tissue. 


Please see back page for product information. (chondroitin sulfate-sodium hyaluronate ) 
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(chondroitin sulfate-sodium hvaluronate) 


Summary of Product Information 


Indications: 

VISCOAT is indicated for use as a surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens implantation. VISCOAT maintains 
a deep chamber during anterior segment surgeries and enhances visualization dur- 
ing the surgical procedure and protects the corneal endothelium and other ocular 
tissues. The viscoelasticity of the solution maintains the normal position of the vit 
reous face, thus preventing formation of a postoperative flat chamber. 


Contraindications: 
At the present time there are no known contraindications to the use of VISCOAT 
when used as recommended. 


Precautions: 

Precautions are limited to those normally associated with the surgical procedure 
being performed. However, because sodium hyaluronate and chondroitin sulfate 
are highly purified biological polymers, the physician should be aware of the poten 
tial allergic risks inherent in the use of any biological material. 

Warnings: 

There have been reports of the formation of calcium phosphate precipitates 
appearing in the corneal stroma following the use of VISCOAT in intraocular sur- 
gery. Although these reported findings appear to occur at a low rate and are of 
minor clinical significance, physicians may want to consider removal of VISCOAT by 
irrigation prior to closure in order to avoid the potential for corneal precipitate 
formation. 


Adverse Reactions: 

VISCOAT has been extremely well tolerated in human and animal studies. A tran 
sient rise in intraocular pressure may be expected due to the presence of sodium 
hyaluronate, which has been shown to effect such a rise (9.8% > 25 mmHg during 
l-3 days after surgery in human clinical trials). 

How Supplied: 

VISCOAT is a sterile, non-pyrogenic, viscoelastic 0.25 ml or 0.5 ml preparation sup- 
plied in a disposable glass syringe (encased in a plastic sheath with a threaded 
luer tip). Each | ml of solution contains not more than 40 mg sodium chondroitin 
sulfate and 30 mg sodium hyaluronate dissolved in a physiological buffered solution 
(pH 7.2 + 0.2). 

For Intraocular Use. 

Store Between 2° — 8° C (36 46°F). 

Do Not Freeze. 


Caution: 
Federal law (USA) restricts this device to sale by or on the order of a physician. 


CILCO", Inc. 
Huntington, West Virginia 25717-1680 
P—2002D 


Revised April 1986 


VISCOAT 


(chondroitin sulfate-sodium hyaluronate) 


U.S.A.: CILCO, Inc., 2205 Fifth Street Road, PO. Box 1680, Huntington, 
West Virginia 25717-1680, Toll Free (U.S. only): 800-624-3418, Collect: 
304-529-7711, TLX: 886 453 + Australia * Brazil e Canada Ħ England « 
Finland Ħ France * Germany * Japan * Switzerland 

™ 
ata] The Cilco logo is a trademark, and Viscoat and Cilco are 


registered trademarks of Cilco, Inc 


‘ 1986 Cilco Ine 











July, 1986 


OPHTHALMIC SURGICAL 
INSTRUMENTS 









Our comprehensive line of ophthalmic 
surgical instruments includes: 
-Cannulas*Manipulators 
-TrephinessLens Loops 
«Cystotomes*Probes i 
Radial Keratotomy 
-DilatorssPolishers 
*Spatulas*Hooks 
*Speculums 
‘Retractors aoe 
‘Scrapers 
«Custom made 
instruments 
to fit your 

| specific 

needs. 
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K Kress Medical Supply, Inc. 


STAINLESS STEEL SURGICAL INSTRUMENTS 


8224 Marshall Dr., Lenexa, Kansas 66214 (913) 541-9242 
FAX 913-541-1690 


\ Telex 314005 


atten STRABISMOMETER 


The PROVEN and ACCEPTED METHOD 
of DIAGNOSING ANOMALIES 
of EXTRINSIC OCULAR MUSCLES 


Diagnostic evaluations are 
made on a special tangent 
screen calibrated in prism 
diopters 


e Quick and accurate measurement of subjective angle of squint. 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF 
AGE 


e Reveals partial paralysis of ocular muscles, high phorias and cyclo 
deviations. 


NOW IN USE IN LEADING HOSPITALS AND TEACHING 
INSTITUTIONS THROUGHOUT THE WORLD 

Complete kit consists of: 2 hand projectors — transformer — red and green 
spectacles and instruction manual — compensated tangent screen with pad 
of recording charts. 

Complete refund guaranteed if not satisfied 7 days after receipt. 

Free demonstration without obligation in Chicago area. $275 00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 


P.O. BOX 71 œ Morton Grove. Ill. 60053 
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Kole inte good... 


Gantrisin 


sulfisoxazole diolbmine/Roche 


ophthalmic solution or ointment 


Copyright © 1985 by Hoffmann-La Roche Inc. All rights reserved. Please see next page for summary of product information. 
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Gantrisin 
sulfisoxazole diolamine/Roche 
ophthalmic solution or ointment 


Before prescribing, please consult 
complete product information, a 
summary of which follows: 


Indications: Conjunctivitis, corneal 
ulcer, other superficial ocular infections 
due to susceptible microorganisms; as 
adjunct in systemic sulfonamide therapy 
of trachoma. 


Contraindications: Hypersensitivity. 


Precautions: Incompatible with silver 
preparations; inactivated by para-ami- 
nobenzoic acid in purulent exudates; 
may increase growth of nonsusceptible 
organisms, including fungi. Ointment 
may retard corneal healing. Discontinue 
use if undesirable reactions occur. 


Dosage and Administration: Solution: 
2-3 drops in eye 3 or more times daily. 
Take care not to contaminate dropper. 
Ointment: small amount in lower con- 
junctival sac 1-3 times daily and at 
bedtime. 


How Supplied: Solution, '/2-0z bottles 
with dropper. Ointment, -oz tubes. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc 
Nutley, New Jersey 07110 


July, 1986 


THIRD ANNUAL 
Multispecialty Oculoplastic Surgery Symposium 
Symposium Director: William N. Offutt, IV, M.D. 


Friday, September 12, 1986 - 
Sunday, September 14, 1986 


Lexington Marriott Resort Hotel 
Lexington, Kentucky 


FACULT 


OPHTHALMOLOGISTS Kaiph t 
ph “ ` 


wpht A 


wi MI)? 
K} 


DERMATOLOGIST 
eph W Buecker M 


unton KY 


OTOLARYNGOLOGISTS 
Ferdinan) } Heber MII 


PATHOLOGIST 
M ħar r 


PLASTIC SURGEONS 
Martir sttman M 
gion KY 
Andrew M A 
tton KY 
OCULARISTS 
Bruce Cane C C 
Lous MO 
ha Canter È 


REGISTRATION FEE 
The fee for the course will be $350 for each 
physician and $100 for each resident. Each 
resident should include a letter from his or 
her chairman 
Make check payable to Good Samaritan Hospital 





© A conjoint symposium by all specialists in- 
volved with the management of problems 
of the midface and ocular adnexa 


è State of the art solutions to the difficult 
situations in the realm of oculoplastic 
surgery 


RECREATIONAL 
OPPORTUNITIES 


èe Dove Hunting 


e Tour of Bluegrass Thoroughbred Horse 
Farms 


è Jroquois Hunt Club 
Dinner 


e Bluegrass area attractions including shop- 
ping. the Horse Park, Shakertown, Berea 
Harrodsburg. historical sites, and museums 


e Swimming. golf, tennis, health club 
facilities, whirlpool, and saunas available 
tor the Marriott Resort guests 


For further information call or write 
Dr. Constance M. Fulmer 
Director of Medical Education 
Good Samaritan Hospital 
Lexington, Kentucky 40508 
(606) 252-6612 Extension 3156 





COMPREHENSIVE 
EPIKERATOPHAKIA 


COURSE 


CO-SPONSORED BY 


HERMANN EYE CENTER 
THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
DEPARTMENT OF OPHTHALMOLOGY 
AND 


CRYO-OPTICS, INCORPORATED 


COURSE DIRECTOR: John D. Goosey, M.D. 


MARRIOTT HOTEL — MEDICAL CENTER 
HOUSTON, TEXAS 
September 27 & 28, 1986 or December 6 & 7, 1986 


COURSE INCLUDES: Comprehensive Syllabus, Video Presentations 
and Practice Surgery Using Animal Eyes 


TOPICS INCLUDE: Patient Selection, Post Operative Manage- 
ment and Surgical Technique 


TUITION: $1195 — PREPAYMENT REQUIRED 
(Includes lunches and reception) 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON, 
OFFICE OF CONTINUING EDUCATION FOR THE MEDICAL SCHOOL, DES- 
IGNATES THIS CONTINUING MEDICAL EDUCATION ACTIVITY FOR 12 
CREDIT HOURS IN CATEGORY | OF THE PHYSICIAN’S RECOGNITION 
AWARD OF THE AMERICAN MEDICAL ASSOCIATION. 


FOR FURTHER INFORMATION CONTACT: 


Terri LaFitte or David Martin 
Hermann Eye Center 
1203 Ross Sterling Avenue 
Houston, Texas 77030 
(713) 792-5920 or 5934 


Vol. 102, No. 1 


The University of 
California Irvine, 
Department of 
Ophthalmology 
presents 


OCULAR 


DRUG 
THERAPY 
UPDATE 
1986 


Friday and Saturday 
September 19 and 20, 1986 
The Irvine Hilton and Towers 
Irvine, California 


The annual Ocular Drug Therapy 
Update meeting is approved for 12 
hours of CME credit in Category | 

of the AMA Physician's Recognition 
Award. 

The two-day event will feature topics 
of interest to the practicing ophthal- 
mologist. Emphasizing the use of 
therapeutics in patient care, speakers 
will discuss modern therapy of 
medical and surgical ophthalmology, 
as well as clinical applications and 
ongoing research. 

The guest faculty will include an 
outstanding panel of ophthalmolo- 
gists representing the United States 
and abroad. 

Irving H. Leopold, M.D., D.Sc., 
Professor Emeritus, Department of 
Ophthalmology, University of Cali- 
fornia Irvine will moderate the 
session. 

Early registration is encouraged. 
Registration fee is $100. 


FOR FURTHER INFORMATION CONTACT: 


The Department of Ophthalmology, 
UCI Medical Center (714) 634-6542. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


LASERS IN OPHTHALMOLOGY 
September 17 & 18, 1986 


An inaugural course sponsored by the Beckman 
Laser Institute and Medical Clinic; University 
of California, Irvine; and Allergan Pharmaceuticals. 


m A faculty of more than 40 laser-experienced ophthal- 
mologists including: Michael W. Berns, Ph.D.; Scott N. 
Grant, M.D.; Richard P. Kratz, M.D.; Francis A. 
L'Esperance, Jr., M.D., F.A-C.S.; Donald S. Minckler, M.D.; 
Marjorie A. Mosier, M.D.; Carmen A. Puliafito, M.D.; 
Howard Schatz, M.D.; and Edward K. Wong, Jr., M.D. 

m A comprehensive presentation of lectures from laser 
basics to advanced research updates. 

® Extensive hands-on laboratory options. No more than 
three physicians per laser under the supervision of a 
qualified ophthalmologist. 


m Participation of 16 different companies providing a 
variety of laser types. 

m Choose from among three laboratory tracks directed 
to your specific educational needs. 


E Live patient demonstrations via closed-circuit TV. 


For further information, contact: Ann Siemens at 
(714) 856-7033. Watch for our August brochure in the mail. 





AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY maintains a 
two-year inventory of back issues. Various single issues 
are available from the following: 


Kraus Periodicals Co. 
Route 100 
Millwood, NY 10546 


P & H Bliss 
Middletown, CT 06547 


Mapleton House Books, Inc. 
112 Crown St. 
Brooklyn, NY 11225 


Alfred Jaeger, Inc. 
66 Austin Blvd. 
Commack, NY 11725 


Reprints of the Cumulative Index 1978-1982 are avail- 
able from: 


University Microfilms 
Reprint Department 
300 North Zeeb Road 
Ann Arbor, MI 48106 
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Give your patients a 


At Vision Care/3M, our ideas 
give both physician and patient a 
better way to see things. Take a 
closer look at our approach 
to intraocular lenses, and you'll 
see exactly what we mean. 


At 3M, an idea never stops 
growing. 
Vision Care/3M is E> 


driven by world-class = ~\ 


research and devel- 
opment. Our 
people are relent- 
lessly curious. 
When a 3M re- 


searcher wondered what computer 


Caution— investigational device. Limited by 
Federal Law to investigational use. 


technology could do for an IOL, 
the result was the world’s first 
Computer Aided Design (CAD) 
lens: Style 34. The computer 
designed, closed-loop haptic is 
easy to handle, and gives you 
superior stability. 

But the idea went even further. 
Now you can choose the Style 34 
in four different optics, including 
a laser optic with Full-Range 
UV absorber. 

At 3M, an idea must prove 
itself over and over before it ever 
reaches you. The process is not 
always easy —but it makes our 








etter idea 


lenses more reliable. 
One good idea leads to another. 





Style 78 Style30LE Style34LE Modified 
AC PC PC C-Loop 


When we developed our Style 
30 Sheets design lens in 1979, the 
main idea was improved stability 
with minimal contact pressure. 

The result was a lens so easy to 
implant you can virtually do it with 
one hand. And a new technique 


A 








~~ 


that revolutionized implant proce- 
dures: capsular bag placement. 
“User-friendly” isn’t just 

for computers. 


Each 3M lens has features that 
make implantation easier. For 


example, we make the only posterior 


chamber lens with a step-vaulted 


design that places the lens away 
from the iris. There’s less chance 
of iris capture and complications 
from tissue trauma. 

All our lenses are polished 
with state-of-the-art technology 
keeping them free of grit and con- 
taminants. Ideas like this mean 
your patients are more likely to 
be comfortable with a 3M lens— 
and you will be, too. 

Better ideas are yours 
for the asking. 

Talk to your Vision Care/3M 
representative, and discover how 
our ideas can work for you. 


| 
| 
| 
| 
| 
| 
| C Send information only. | 
| 
| 
| 
| 
| 
| 


5 
i Save $15 on a P 
demonstration lens. 
| Geta 514” Modified J-Loop style 


patient demonstration lens—a $50 

value— for only $35. 

O Please send my patient 
demonstration lens—and bill me 
for $35 (or call the 800 number 
below and mention this ad). 





O Td like to talk to a Vision Care/3M 
representative. 





Name 





Address 


City/State/Zip 


Vision Care/3M 
Building 225-5N-03, 3M Center | 
St. Paul, MN 55144-1000 


800-235-6911 
or 800-235-6913 
(800-322-6981 in CA) 


Look to us for better ideas 





MRSA 
CARE 
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INTERNATIONAL VITREORETINAL 


SURGERY SYMPOSIUM 
JANUARY 10-17, 1987 
SPONSORED BY: AIN SHAMS UNIVERSITY 
CAIRO, EGYPT 


Eight Days Visiting the Cradle of Man’s Oldest Civilization Including a Five Day Nile Cruise with an Internationally 
Acclaimed Faculty. 


Course Director: Omar Rashed, MD — Cairo, Egypt 
Scientific Program: Brooks W. McCuen, MD — Durham, North Carolina 


Faculty: 
Mohamed Ibrahim Abdulla, MD—Cairo, Egypt Robert Machemer, MD—Durham, North Carolina 
George Blankenship, MD—Miami, Florida Ronald Michels, MD—Baltimore, Maryland 
Eugene DeJuan, Jr., MO—Durham, North Carolina John Scott, MD—Cambridge, England 
H. MacKenzie Freeman, MD—Boston, Massachusetts Abdel-Latif Siam, MD—Cairo, Egypt 
Michel Gonvers, MD—Lausanne, Switzerland Yasuo Tano, MD—Osaka, Japan 
Wafik Hefni, MD—Cairo, Egypt Michael Trese, MD—Royal Oak, Michigan 
Mahmoud Hamdi Ibrahim, MD—Cairo, Egypt Relya Zivojnovic—Rotterdam, Holland 


REGISTRATION LIMITED! REGISTRATION FEE: $500 SPOUSE/GUEST FEE: $200 


FOR MORE INFORMATION CONTACT: 
Omar Rashed, MD, 54 El-Thawra St., Heliopolis, Cairo, Egypt 





Ket THE gy THIRD ANNUAL 


Ù  % LSU EYE CENTER OPHTHALMOLOGY UPDATE 
a December 27-31, 1986 
Rose Hall Beach Hotel 
Montego Bay, Jamaica 
Course Director: Rudolph M. Franklin, M.D. 


This meeting will consist of lectures on refractive surgery update, phacoemulsification and foldable intraocular lenses, medical retina 
and uveitis, pediatric ophthalmology, glaucoma, and neuro-ophthalmology. Practical, hands-on workshops will include epikeratophakia, 
phacoemulsification and foldable IOLs, computers in ophthalmology, financial and tax planning, and also laser demonstrations. 





> LSS 


Y, 
€ eve ct 


LSU Eye Center Faculty: Guest Faculty: 
Herbert E. Kaufman George S. Ellis, Jr. Roger Kaufman 
Rudolph M. Franklin Stephen Klyce Charles Kelman 
Stuart F. Ball Marguerite B. McDonald 
Bruce Barron Henry Van Dyk 


CME Credits will be awarded. Registration is limited, please register early. 


For further information on registration fees, housing and travel arrangements, please clip and mail to: Emily Varnell, LSU Eye Center, 
136 South Roman Street, New Orleans, LA 70112 U.S.A. Phone: (504) 568-6700 


Please send me information concerning 1986 LSU Eye Center Ophthalmology Update 
Name: 


Address: 


City / State / Zip Code / Country 


Phone (Area Code): 


Our tear 





AlIERCAN® 


doesnt have preservatives either 


a Aeree” 


Refresh 


Artificial Tears for Dry Eyes 


a Preservative-free 


ë Soothes ocular tissues 


Use only if imprinted overwrap on package 
is intact. 


aane 30-0.01 FL OZ 


unit-dose containers, sterile 


The closer it comes to the human tear, the better the 
artificial tear. That's the logic behind Refresh. 

The first preservative-free fear, Refresh eliminates the 
potential for preservative-induced irritation. At the 
same time, its dual polymer of polyvinyl alcohol 
and povidone soothes itchy, gritty dry eyes and 
helps stabilize the tear film. 

And Refresh is the only tear packaged in easy-to-carry, 
easy-to-store unit-dose containers. 

Safe, comfortable and uniquely convenient, Refresh 
gives your patients only what they need, not what 
they dont. 


Preservative-free 


Refresh 


Artificial Tears 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
© 1986 Allergan Pharmaceuticals, Inc. 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Microscopes 


Seiler Instrument Company 
170 E. Kirkham Ave. 

St. Louis, MO 63119 

Tel: 314-968-2282 





Seiler has a versatile new Jenalumar series of fluo- 
rescence research microscopes. High detection.sensi- 
tivity is combined with ease of use on this series of 
compatible instruments and supplementary units 
from Jena. Excitation light sources are designed for a 
broad selection of energy and variability of spectral 
characteristics: UV, violet, blue and green between 
350 and 560 nm. The modular turret design allows 
rapid changes of method without error, with combi- 
nations tailored for individual applications. Imaging 


optics are specifically designed for fluorescence- 
optical work, with extreme wide field up to index 25. 
Apochromats of high numerical aperture, fl 
planachromats and wide field planapochromats are 
included. Three models are available: incident light; 
incident and transmitted light; and contrast, allow- 
ing alternate or simultaneous use of fluorescence and 
contrast techniques. 


> Drugs 


Akorn, Inc. 

100 Akorn Drive 

Abita Springs, LA 70420 
Tel: 800-535-7155 


AK-Spore HC, an ophthalmic suspension that re- 
duces inflammation and protects against bacterial in- 
fection, has been introduced by Akorn Inc., accord- 
ing to President Nat G. Adkins. 

The product is a steroid-combination that contains 
hydrocortisone and antibiotics, polymyxin B, baci- 
tracin, and neomycin. It is available in 7.5-ml. bot- 
tles. Unlike cortisporin, Ak-Spore HC is thimerosol- 
free, using asa preservative benzalkonium chloride 
0.01%. It features a controlled tip dropper for precise 
dosage and costs 28% less than cortisporin. 


> Surgical Instruments, Inc. 


Medical Titanium Corp. 
1307 U.S. 19 South 
Suite 406 

Clearwater, FL 33516 
Tel: 813-536-5596 


The first adjustable knife for cataract surgery, de- 
signed by Robert Osher, M.D., has been introduced 
by the Medical Titanium Corporation. With the new 
knife the surgeon can use the micrometer on the 
knife handle to dial the precise depth desired for an 
incision of accurate and consistent depth. The mi- 
crometer allows the blade to be extended at any 
precise depth from 0.00 mm to 1.0 mm, eliminating 
the problem of uneven deep and shallow incisions. 

The knife is constructed of long-lasting titanium 
with a fine-honed diamond edge. Also, a unique 
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Suture Control! 


EELER AMOILS ASTIGMOMETER 


K 


Preset the degree of “with the rule” 
astigmatism you want and you can close 
with confidence. 

The Keeler Amoils Astigmometer puts 
you in complete control. You can adjust your 
sutures quickly and with confidence knowing 
your patients will enjoy sharper immediate 
post op vision. 


Keeler’s innovative design will 
benefit you and your OR staff: 


Out of View! 


The comparator is introduced into view only 
when you need it. Just a slight push on the 
sterilized cap does it! 


Illumination Plus! KX aS 
No need to turn out the O.R. lights. “HIGH LAAD 
POWER” LED lights are easily seen on the Clip and attach 
cornea even with the microscope and O.R. to your letterhead. 


: ' 
lights on! E Call me. i wanta 


Easy On! Easy Off! 2 appt 
No installation necessary! The ASTIG- ves ae : 


MOMETER installs in less than a minute. Keeler Amoils Ast 
You can take it with you or move it from E Send me your Ni 
O.R. to O.R. quickly and easily. The ASTIG- Shiai Cat 
MOMETER is designed to be PORTABLE! Keeler peak cc cece Fee 
Affordable! acta fa nay et 
The Astigmometer attaches to your opera- Et SEES E 
tion microscope without any expensive Call 1-800-523-5620 
installation. PA (215) 353-4350 
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footplate allows for visibility of limbal anatomy; at 
the same time a perpendicular non-beveled incision 
is possible. 


CooperVision Medical Supplies 
17701 Cowan Ave. 

Irvine, CA 92713 

Tel: 714-474-5900 


CooperVision Medical Supplies has announced the 
availability of Surgeon-Plus + Ultra Thin Surgical 
Blades. Surgeon-Plus + Ultra Thin surgical blades are 
.010 inch thinner and approximately 20% sharper than 
standard ophthalmic blades on the market. The blades 
are available individually or mounted on disposable 
handles. 


Katena Products, Inc. 
4 Stewart Court 
Denville, NJ 07834 
Tel: 201-989-1600 





Katena has introduced a new capsulotomy scissors 
developed for Enrique Uribe, M.D. that features 
extremely delicate 10-mm long curved blades which 
are angled forward to enable the surgeon to perform 
an anterior capsulotomy that follows the contour of 
the iris. They are also well-suited for trimming 
corneal tissue during transplants, and epikerato- 
phakia procedures. 


» Automated Perimetry 


Digilab 

237 Putnam Ave. 

Cambridge, MA 02139 

Tel: 800-225-1248 
617-868-4330 


The Digilab 750 Automated Perimeter is a full 
quantitative static threshold perimeter driven by an 





external IBM Personal Computer. The system is sup- 
plied with screening and threshold programs that 
enable the user to qualify and quantify virtually any 
defect of the visual field. Fields may be stored on 
magnetic diskettes for instant retrieval and compari- 
son. Software is also provided on diskette, which 
facilitates simple program updating. All parameters 
for routine tests may be preprogrammed by the 
operator, then recalled with the touch of just one 
key. The system uses the advanced testing methods 
of Heijl-Krakau. The adaptive screening test adapts 
to the hill of vision of each patient without operator 
involvement. Defects are thresholded automatically. 
An 80-point central field test (30 degrees) is complet- 
ed in just 2 2 to 3 minutes per eye. 

Digilab’s unique rear projection L.E.D. svstem 
presents stimuli silently, quickly, and reliably (no 
moving parts) without distracting “black holes” of 
other L.E.D. systems. 

The system is supplied with a full complement of 
screening and thresholding software, installation 
and training. Simple keyboard operation enables any 
member of the staff to operate the system. 
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24-hour control of 1.0.2 


with b.i.d. administration 


The timed-release delivery system of DIAMOX® 
Acetazolamide SEQUELS® provides 24 hours of l.O.P control 
with just two capsules taken b.i.d. And because high peaks 
in blood levels are avoided, side effects are usually 
minimized and less pronounced. Furthermore, the b.i.d. 
convenience of DIAMOX SEQUELS can help encourage your 
patients in complying with your prescribed therapy. 


y 


DIAMOX 


ACETAZOLAMIDE/LEDERLE 


Sustained release capsules 500 mg 



















4 - 


e 


Indications: Tablets and Parenteral only: For adjunctive treatment 
of: edema due to congestive heart failure; drug-induced edema; 
centrencephalic epilepsies (petit mal, unlocalized seizures). Al/ forms 
Chronic simple (open angle) glaucoma, secondary glaucoma, and 
preoperatively in acute angle closure glaucoma where delay of 
surgery is desired in order to lower intraocular pressure. 
Contraindications: When sodium and/or potassium serum levels 
are depressed, in marked kidney and liver disease or dysfunction, 
suprarenal gland failure and hyperchloremic acidosis. Long-term use 
in chronic noncongestive angle closure glaucoma. 

Warning: Although teratogenic and embryocidal effects, 
demonstrated in mice at more than ten times the equivalent 
therapeutic doses, have not been evidenced in humans, do not use 
DIAMOX in pregnancy, especially during the first trimester, unless 
expected benefits outweigh these potential adverse effects. 
Precautions: Increasing the dose may increase drowsiness and 
paresthesia and decrease diuresis. Adverse reactions common to all 
sulfonamide derivatives may occur: fever, rash, crystalluria, renal 
calculus, bone marrow depression, thrombocytopenic purpura, 
hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Early 
detection is advised and if such occur, discontinue drug and institute 
appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) paresthesias, 
particularly a “tingling” feeling in the extremities; some loss of 
appetite, polyuria, drowsiness, confusion. Long-term therapy: An 
acidotic state may supervene, usually corrected by bicarbonate. 
Transient myopia. Other: (occasional) urticaria, melena, hematuria, 
glycosuria, hepatic insufficiency, flaccid paralysis, convulsions. 


Lederle Laboratories, 


A Division of American Cyanamid Co., Wayne, New Jersey 07470 


Ps g iv © weary 9077 4 















RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the 20th of the 2nd 
month preceding the month of issue. Ads must be typed, 
double spaced. Payment must accompany the ad. Send 
ads and payments to the following: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 35 words— 
$75.00. Ad will run three months. No refunds on can- 
celled ads after the first appearance. Count words, in- 
cluding abbreviations, initials or numbers count as one 
word. Publisher assigns a number for box ads at no extra 
charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionable): Set within ruled 
border. One inch minimum—$90.00 per inch, per 
month. Ads over 35 words will be set within a ruled bor- 
der. A one-inch ad contains approximately 60 words. 


=. Box number responses must include the box number on 
-the envelope and should be sent to the address given 
<- above. Use business sized envelopes only. Use busi- 
< ness sized envelopes only. 


POSITIONS AVAILABLE 


GLAUCOMA SPECIALIST: Full time University and affiliated hospitals in New York City. in 
- Charge glaucoma training of 18 residents. Ample opportunity for surgery and research. 
Salary/rank commensurate with experience. Send C.V./references to Box 022 AJO. 





WANTED: Vitreoretinal Surgeon. Position available immediately. Submit Curriculum Vi- 
oo tae. Reply Box 027 AJO. 


~ALLINOIS: General ophthalmologist needed to join busy, high grossing practice. Cata- 
ioo facts, glaucoma, strabismus, external disease. New clinic with top line equipment. 
< Lovely community, excellent hospitals. Start immediately or willing to wait for right 
“person, Write Box 029 AJO. 


~ NEED: Glaucoma; medical and/or surgical retina; oculoplastic; cornea and external dis- 
ease subspecialists. Midwest; population approximately 1,000,000. Initially, office and 
equipment provided; eventually share in overhead. Location adjoins hospital, ambula- 
tory Surgi-center with lasers, photography. Box 030 AJO. 


~ PART-TIME OPHTHALMOLOGIST: Large medical group in Los Angeles County seeks 
part-time provider in ophthalmology. ideal candidate will be subspecialist in retinal 
surgery who will also provide primary ophthalmology care. Reply: Box 031 AJO. 


GENERAL OPHTHALMOLOGIST: To associate with one-man practice in southeastern New 
England. BE/BC. Send C.V. and two references to Box 032 AJO. 


ILLINOIS, LOCUM TENENS: Start immediately, high income, high volume general oph- 
thalmology practice. Owner needs help; assist surgery and patients; housing available, 
possible future career opportunity. Write Box 033 AJO. 


UNIQUE OPPORTUNITY: Eastern Pennsylvania, largely referral practice, quality city, de- 
sires associate. Retinal or plastic training an asset, but not a must. Friendly, exception- 
al staff. Salary, benefits, leading to partnership. Send C.V. to Box 034 AJO. 


- GLAUCOMA: Position available for fellowship-trained physician. Major teaching hospital, 

.. Mid-Atlantic urban area. Clinical, teaching and research responsibilities. Financially 

- rewarding. Respond to DS&A, 211 N. Whitfield St., Pittsburgh, PA 15206; 800-438- 
2476 {in PA: 412-363-9700). 








CHIEF 
OPHTHALMIC 
TECHS 


Immediate openings are available at King Khalid 
Eye Specialist Hospital in Riyadh, Saudi Arabia 
for Ophthalmic Technicians with the following 
experience: 


¢ Certification by JCAHPO as C.OT. or C.O.M T. 

* 6 years experience required. 3 in supervisory 
capacity 

An attractive salary and benefits package is of- 

fered. For immediate consideration, forward re- 

sume or call: 


Gloria Kutches 

AMI 

9465 Wilshire Blvd., Suite 307 
Beverly Hills, CA 90212 

Call Toll Free (800) 421-3344 
or Call Collect (213) 858-1125 


CHAIRMAN, DEPARTMENT OF OPHTHALMIC PATHOLOGY 


The Armed Forces Institute of Pathology, Washington, D.C. is inviting 
applications for the position of Chairman, Department of Ophthalmic 
Pathology. Responsible for providing consultations on diagnosis of 
pathologic tissue. Plans and conducts teaching research programs. 
Must be Board certified. Salary range: $61,296 to $72,300 per annum. 
Write or call for Announcement No. DA-38-85 at: 


Headquarters, Army Materiel Command 
Attn: AMCPE-CS 
5001 Eisenhower Avenue 
Alexandria, Virginia 22333 
Telephone (202) 274-9415 





OPHTHALMOLOGIST 


Board Certified/Eligible to associate with a two physician Department 
in a fifty-two physician multispecialty group. City of 56,000 on Puget 
Sound, 30 miles north of Seattle. An opportunity for an exceptional 
personal/professional lifestyle. Position available now, Send C.V. to 
Richard A. Davidson, M.D., The Everett Clinic, 3901 Hoyt Avenue, Ev- 
erett, WA 98201. 





WHY WAIT YEARS FOR A SUCCESSFUL PRACTICE? 


Incredible opportunity, Sarasota, Florida—-Unique medical complex, 
fastest growing, wealthiest county. Board certified ophthalmologist de- 
sired with impeccable background. immediate referral base, complete 
financial assistance available to help establish superior practice within 
large eye Clinic. Send CV: The Medical Center of Sarasota, 3920 Bee 
Ridge Road, Building H, Executive Suite, Sarasota, Florida 33588, Attn: 
Michael Ahmed. 
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MISSING COPY POLICY 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 
date for all other foreign subscribers. 


We stock a limited number of copies back to 1984. 


Domestic Canada & Other Foreign 


Single copies US $9.00 US $11.50 
Prepayment required in each case (U.S. Funds drawn on U.S. bank) 


American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 
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an Precision-Cosmet Kratz/Johnson 7mm ERII 


A leader by design Model Nos. 8661; 8663(UV) ™ Clayman 7mm Ovoid One-Piece 
Model Nos. 5770; 5772(UV) 
Bechert 7mm One-Piece Lightweight 
Caution: Investigational devices limited by Angulated—Model Nos. 9600; 9602(UV) 
Federal (USA) Law to investigational use. Flat—Model Nos. 9610; 9612(UV) 
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CooperVision’s new Digital B™ In addition, there is a unique frame mode. Patient identification is 
canning System brings the depend- Image Enhance feature that modifies improved, too. With the Digital B™ 
bility, performance and flexibility of the already high resolution image keyboard, you just type in the patient 
igh speed digital electronics to oph- to provide greater contrast for even information which then appears as 
nalmic ultrasound instrumentation. more accurate identification and part of the display. 

Imaging is vastly improved by evaluation of pathology. And, with There's also a video output jack 
1e ability of the Digital B™ to display the electronic caliper feature, it’s to which you can attach a VCR for 
cans in 64 shades of gray. This simple to measure pathologies in the permanent records of the patient’s 
2ature, plus a foot-controlled freeze eye and track their progress. scan. This allows you to review 

“ame capability, assists in tissue Another key feature is the ability the scan after the examination, not 


ifferentiation and diagnosis. to zoom in or out, even in the freeze just as a static freeze frame but 
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HAWAII 


Ophthalmologist, board certified or eligible, general ophthalmology 
and corneal transplantation. To join 6-man department in prepaid mul- 
tispecialty group in Honolulu, Hawaii. 


WRITE: Hawaii Permanente Medical Group, Inc. 
3288 Moanalua Road 
Honolulu, Hawaii 96819 
AN EQUAL OPPORTUNITY EMPLOYER 


S INSTITUTE OF 
A NORTHWESTERN OHIO 





RETINAL VITREOUS SURGEON: Busy retinovitreous practice with a major metropolitan 
midwest setting desires another associate. Superb opportunity with latest facilities and 
approaches. Send resume in confidence to Box 036 AJO. 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 


should have a desire to provide outstand- 


500K PRACTICE: Recently purchased by progressive community hospital, needs general 
ophthalmologist with strong surgical skills. Hospital will provide generous support 
package. Immediate need. Outstanding opportunity in Western Pennsylvania. Respond 
to Box 037 AJO. 


ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 


Carol R. Koilarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 








THE MARY IMOGENE 
BASSETT HOSPITAL 


ONE ATWELL ROAD 
COOPERSTOWN. NEW YORK 13326-1394 


VITREORETINAL SUBSPECIALIST 
(Academic/Clinical) 


Immediate Replacement—Vitreoretinal specialist needed for pri- 
mary/tertiary care department in a progressive hospital-based 
multispecialty practice. The department handles a wealth of pa- 
thology in a fully equipped setting with complete vitreoretinal ca- 
pabilities. The four attending Ophthalmologists include glaucoma, 
pediatric, and keratorefractive subspecialists. Candidates must 
possess advanced Clinical skills, proven surgical expertise, and a 
demonstrated ability to apply these skills to the education of full- 
time senior ophthalmology residents. 


A position in this medium-sized teaching facility, located in a beau- 
tiful, rural lakeside setting with a culturally stimulating environ- 
ment, offers Albany Medical and Columbia University appoint- 
ments as well as a competitive salary with liberal fringe benefits. 
Interested BC/BE candidates should forward CV and cover letter 
to: 





CHARLES B. DEICHMAN, M.D. 
OPHTHALMOLOGIST-IN-CHIEF 
THE MARY IMOGENE BASSETT HOSPITAL 
COOPERSTOWN, NY 13326 
607-547-3960 


GENERAL OPHTHALMOLOGIST 
Newly board certified or board eligible ophthalmologist for 1 or 2 years 
private practice experience while paying bills, taking boards, and find- 
ing practice opportunities. Salary $100,000 plus malpractice and 
health insurance. Learn what they didn’t teach you in residency about 
running an office while being paid in the Pineywoods of East Texas with 
excellent fishing, hunting, and golfing. Send CV to Box 038 AJO. 


VITREO-RETINAL SURGEON 
Greater Boston area to join 3 ophthalmologists and 3 optometrists in 
multi-specialty group of 188 physicians. Must be willing to do some 
general ophthalmology while building retinal practice. Send CV to: Ed- 
ward B. Connolly, M.D., Department of Ophthalmology, Lahey Clinic 
Medical Center, Burlington, MA 01805. 


The Hershey Medical Center Division of Ophthalmology is 
seeking to fill two full-time faculty positions, one in Cornea/ 
External Disease, and one in Vitreo-Retinal surgery. Interest in 
keratorefractive surgery is desirable, although not essential, 
for the position in Cornea/External Disease. Candidates must 
have an interest in supporting the education of residents in our 
fully accreditied Ophthalmology residency program. 
Responsibilities for both positions include patient care, teach- 
ing, and research. Both positions are available immediately at 
either the Assistant or Associate Professor level with salary 
negotiable based upon background and experience. At least 
one year of subspecialty training is essential, and all candi- 
dates must be at least Board Eligible. 
Please address all inquiries to: 
Joseph W. Sassani, M.D. 
Division of Ophthalmology 
The Milton S. Hershey Medical Center 
The Pennsylvania State University 
Post Office Box 850 
Hershey, PA 17033 
An Equal Opportunity/Affirmative Action Employer. 





MEDICAL OPHTHALMOLOGIST 
Good opportunity for general ophthalmologist desiring to slow down in 


Pineywoods of East Texas noted for bass fishing, hunting, and excel- 
lent golfing. Surgery if desired. Alternate low-volume call. Malpractice, 
health insurance, retirement plan. Good staff and equipment. 
$125,000 per year. Send CV to Box 039 AJO. 
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A 550-bed midwestern university affiliated medical center is in search 
of full-time physicians in the following areas: orthopedic surgery, neu- 
rosurgery, ophthalmology, thorasic and critical care medicine to sup- 


port a level | trauma center. Applicants must be board certified/eligible 
in these disciplines. Salary and benefits are competitive. Please send 
letter of application and curriculum vitae to: Box 040 AJO. 





INDIANA: General Ophthalmologist with subspecialty interest in surgical retinal preferred, 
to join two ophthalmologists in busy practice. Generous first year compensation, lead- 
ing to partnership. Reply to Box 041 AJO. 


MEDICAL OPHTHALMOLOGIST: to join busy general-cataract ophthalmologist in affluent 
area of San Fernando Valley. Interest in medical retina would be helpful. Full benefits 
and salary plus percentage. Send C.V. Box 042 AJO. 


POSITIONS WANTED 


OPHTHALMIC TECHNICIAN: With 15 years extensive clinical experience and expertise in 
refractions, contact lenses, visual fields, retinal photography seeks employment with 
Ophthalmologist in the U.S.A. or Canada. Box 024 AJO. 


VITREO-RETINAL SURGEON: Experienced vitreo-retinal surgeon desires to relocate in or 
near the New York City metropolitan area. Reply to Box 028 AJO. 


PRACTICES FOR SALE 


PEDIATRIC OPHTHALMOLOGY PRACTICE FOR SALE: Eastern sunbelt. Large, well-estab- 


lished. May be expanded to adult general ophthalmology. M.D. returning to academics. 
Willing to stay and introduce. Box 023 AJO. 


ACTIVE OPHTHALMOLOGY PRACTICE FOR SALE: Established 8 yrs., growing South New 
Jersey area, close to shore & Philadelphia. Fully equipped hospital one half mile. Physi- 
cian leaving area. Box 025 AJO. 


RETINAL PRACTICE FOR SALE: in southern city population 400,000 drawing area over 
1,500,000. Completely equipped office, two examining lanes, angiography lab less 
than four years old. Will introduce. Send C.V. Box 026 AJO. 


EQUIPMENT FOR SALE 


FOR SALE: New Topcon OMS-320 operating microscope with assistant’s co-axial scope, 
X-Y translator, and video relay lens. Never been used. Must sell. Call (312) 359-9325. 


EQUIPMENT WANTED 


NEEDED: Used Kretz 7200 MA standardized A-scan ultrasound machine. Contact Sue 
Villemaire, Retina Associates, 100 Charles River Plaza, Boston, MA (617) 523-7810. 


SERVICES 


OPHTHALMOLOGY RECRUITING: Interview Ophthalmology Search specializes in recruit- 
ing Ophthalmologists, Ophthalmic Technicians, O.R. Nurses, Photographers, etc. Na- 
tionwide service. Contact Olive Levit VP, (713) 864-9898, Interview Ophthalmology 
Search, 2525 North Loop West #304, Houston, TX 77008. 


FELLOWSHIPS 


FELLOWSHIP: Newly funded corneal external fellowship available beginning July 1, 1986. 
Clinical and animal research required. Contact: Richard A. Eiferman, M.D., University 
of Louisville, 301 E. Muhammad Ali Blvd., Louisville, KY 40202. 


VITREORETINAL FELLOWSHIP 


Two Years 
Positions available starting July, 1988 


For further information 
Please write 
P. O. Box 721624 
Houston, Texas 77272-1624 





Fellowships available in 


Anterior Segment 
Glaucoma 
Medical & Surgical Retina 
Neuro-ophthalmology 
Oncology 


at the University of Toronto 
Department of Ophthalmology 


July 1987 to June 1988 


Dr. C. B. Mortimer 

Chairman 

Department of Ophthalmology 
Toronto General Hospital 

200 Elizabeth Street 

Bell Wing 8-601 

Toronto Ontario M5G 2C4 
CANADA 


Personal interview required 


Manhattan 
Eye, Ear & Throat Hospital 


Department of Ophthalmology 
Fellowship Program 


A comprehensive program in post-residency training has 
recently been instituted at the Manhattan Eye. Ear & Throat 
Hospital. Hospital-based fellowships with full salaries and 
benefits in the sub-specialty areas listed below are available 
as of July 1, 1987. Each fellowship has one or more prestigious 
preceptors. Both hospital clinic cases and private practice cases 
serve as the basis for clinical training. A research commitment 
is required. 


Cataract 
Cornea 

Glaucoma 

Neuro-Ophthalmology 
Ophthalmic Pathology & Clinical Oncology 
Ophthalmic Plastic Surgery 
Pediatric Ophthalmology & Strabismus 

Retina 


Anyone interested in these fellowships should write for applica- 
tion forms or further information to: 


Frederick A. Jakobiec, M.D. 
Chairman, Department of Ophthalmology 
Manhattan Eye, Ear & Throat Hospital 

210 East 64th Street. New York 10021 

Telephone: (212) 605-3722 
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Higher Response Rate < 


Ninety-five percent of patients in Viroptic clinical | | 
trials responded within two weeks. By contrast, an 
examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
three weeks of therapy. So for some patients, treat- 
ment with Viroptic may mean relief from suffering 
and recovery from herpetic keratitis a full week 
sooner. 







More Convenient 


Viroptic solution needs to be administered only 
during waking hours, so sleep isn’t interrupted. 
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A First Choice for treating Epithelial Keratitis 
caused by Herpes Simplex Virus 
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Before prescribing VIROPTIC (trifluridine ), please consult full prescribing informa- 








Pregnancy: Do not use in pregnant women unless potential benefits outweigh poten- 


tion in B. W. Co® literature or PDR. The following is a brief summary: 

INDICATIONS AND USAGE: Primary keratoconjunctivitis and recurrent epithelial 

keratitis due to Herpes simplex virus, types 1 and 2. 

CONTRAINDICATIONS: Hypersensitivity or chemical intolerance to trifluridine. 

WARNINGS: Do not administer more than nine drops daily. If there is no sign of im- 

“provement after seven days or complete re-epithelialization has not occurred after 14 

days, other forms of therapy should be considered. Avoid administering VIROPTIC 

continuously for longer than 21 days. 

PRECAUTIONS: 

General: Prescribe only for clinically diagnosed herpetic keratitis. May cause mild 
local irritation (usually transient ). Viral resistance may possibly develop, though it 
has not been reported in vitro. 

» Drug Interactions: VIROPTIC has been administered without apparent adverse in- 
teraction with certain antibiotics, certain steroids, and certain other ophthalmic 
drugs. Please see complete prescribing information. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Studies of mutagenicity 
and oncogenicity have been inconclusive. 


tial risks. Based upon animal findings, it is unlikely that VIROPTIC would cause em- 
bryonic or fetal damage if given in recommended ophthalmic dosage to pregnant 
women. A safe dose has not been established for human embryo or fetus. 

Nursing Mothers: It is unlikely that VIROPTIC, administered in the eye as indicated, 
will be excreted in human milk, but the drug should not be prescribed for nursing 
mothers unless potential benefits outweigh potential risks. 

ADVERSE REACTIONS: Most frequently reported: mild, transient burning or stinging 

upon instillation (4.6% ), palpebral edema (2.8% ). Others, in decreasing order of fre- 

quency: superficial punctate keratopathy, epithelial keratopathy, hypersensitivity re- 
action, stromal edema, irritation, keratitis sicca, hyperemia, increased intraocular 
pressure. 


SUPPLIED: 7.5 ml Drop Dose® plastic dispenser bottle. 
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Bausch & Lomb/Sonomed—the most 
respected names in ultrasound—give you 
more reasons to put B&L advanced A-Scan 
and new digital B-Scan capabilities in your 
practice now. 


@ 30-Day Trial 
E Limited-Time Rebates 


E Double Rebates (with trade-ins) 
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A-1000 with optional 
printer-plotter 


A/B-3200 System (A-2000, B-3000), 
optional color monitor and keyboard 





More choices... 
including our new Digital 
A/B-3200 System. 


For diagnostic scanning and biometric 

measurements with speed, accuracy 

and operating flexibility, our A-2000 

and A-1000 A-Scan systems have 

become the standards in the industry. 

Both Bausch & Lomb/Sonomed 

A-Scan models offer you: 

m Microprocessed Algorithms. 
Insures proper alignment with 
accuracy to 0.1mm. 

m Complete IOL Equations. Allows 
you to instantly compare results 
with different equations. 


m VCR and Printer-Plotter Capa- 
bility. Lets you record, edit and 


review results whenever you choose. 


More time to try... 


Put any B&L Ultrasound System to 
work in your practice for 30 days. 
Experience first-hand the remarkable 
versatility, flexibility and ease of use of 
either our A- or A/B-Scan systems. 


If you’re not completely sold, just 
return it. Your obligation? A nominal 
$100 earnest money/restocking fee, 
plus shipping. If you purchase, your 
$100 is credited to the price. And, of 
course, we'll provide free installation 
training. 
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cash rebates. 
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A-2000 and we’ll double the rebate, 
to $600. Trade in a B-Scan or A/B 
unit and your “double” rebate will 
total $2000. 
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More reasons to buy. No one is offering 
you more in ultrasound...than Bausch 
& Lomb. 


Put us to the test now while rebates are 
in effect. For more information or to 
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E Dual Memories for Real-time 
and Processed Images. Digitizes 
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automatically for more precise 


diagnosis 


You can expect all this and more from 
flexible, reliable B&L/Sonomed Ultra 
sound Systems...the most technically 

advanced systems available today, 


schedule your trial, mail the coupon or 
call our Toll-free Hotline today. 
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You already know that the Model 9001 
Phaco-Emulsifier® is the most sophisticated 
surgical instrument for automated cataract 
surgery. The advanced microprocessor elec- 
tronics and high-powered air-cooled hand- 
piece offer extraordinary performance and 
flexibility. And exciting new features like 
Surgeon control of ultrasonic power and 
aspiration add new dimensions to surgical 
technique. 

But we didn't stop with the introduction 
of the Model 9001. We've been working with 
a team of leading surgeons to identify ways to 
reach new levels of performance and consis- 
tency. As a result of their dedicated efforts, 
we've been able to develop one improvement 
after another, including superior handpieces, 
software, and advanced new tips. 

In 1986, our latest innovation, the 
DECOUPLING SLEEVE, put the finishing 
touch on handpiece reliability by eliminating 
a complex phenomenon called ultrasonic 
coupling and by smoothing out power fluc- 
tuations. As a bonus, it also dramatically 
reduces bubbles. 

Now our Model 9001 is getting rave 
reviews for its dependability as well as its 
super performance. And our customers get 
rave reviews from us for their support and 
assistance in making the Model 9001 better 
than ever. Ask for a demonstration, and s see 
how far we've come together. 

_ To find out more, contact your 
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Allergan Pharmaceuticals, Inc., Irvine, CA 92713 

© 1986 Allergan Pharmaceuticals, Inc. 

"Independent audit of pharmacy purchases 
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Please see adjacent page for brief summary of 
prescribing information. 


Introducing 
FML ointment for 
nighttime therapy. 


The #1 ophthalmic steroid” 
now has an equally effective 
nighttime companion—new 
FML ointment. 

FML ointment offers the 
increased ocular bioavailability 
beneficial for treating allergic 
conjunctivitis, uveitis, iritis and 
post-surgical inflammation. 
Yet, FML has less effect on IOP 
than dexamethasone. 

During the day, when a sus- 
pension is more appropriate, 
FML” Liquifilm® provides 
excellent anti-inflammatory 
control but is less likely to 
raise IOP than dexamethasone. 

FML ointment at night, 
FML Liquifilm by day— 
together they assure your 
patients of safe, round-the- 
clock coverage. 


New! 


FME, 
(fluorometholone) 
0.1% S.O. P’ 

sterile ophthalmic 
ointment 
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FML'* (fluorometholone) 0.1% 
S.O. P.* sterile ophthalmic ointment 


INDICATIONS AND USAGE: FML S.O.P. is indicated for the treat- 
ment of corticosteroid-responsive inflammation of the palpebral and 
bulbar conjunctiva, cornea and anterior segment of the globe. CON- 
TRAINDICATIONS: FML S.O.P. is contraindicated in the following 
conditions: Acute superficial herpes simplex keratitis: Fungal dis- 
eases of ocular structures: Vaccinia. varicella and most other viral 
diseases of the cornea and conjunctiva: Tuberculosis of the eye: 
Hypersensitivity to the constituents of this medication. WARN- 
INGS: Corticosteroid medication in the treatment of herpes simplex 
keratitis (involving the stroma) requires great caution; frequent slit 
lamp microscopy is mandatory. Prolonged use may result in glaucoma. 
with damage to the optic nerve. defects in visual acuity and fields of 
vision. posterior subcapsular cataract formation. or may aid in the 
establishment of secondary ocular infections from fungi or viruses 
liberated from ocular tissues. In those diseases causing thinning of 
the cornea or sclera. perforations have been known to occur with the 
use of topical corticosteroids. Acute purulent untreated infection of 
the eye may be masked or activity enhanced by presence of cor- 
ticosteroid medication. PRECAUTIONS: General: As fungal infec- 
tions of the cornea are particularly prone to develop coincidentally 
with long-term local corticosteroid applications. fungal invasion must 
be suspected in any persistent corneal ulceration where a cor- 
ticosteroid has been used or is in use. Intraocular pressure should be 
checked frequently. Ophthalmic ointments may retard corneal heal- 
ing. Carcinogenesis, mutagenesis, impairment of fertility: No 
studies have been conducted in animals or in humans to evaluate the 
potential of these effects. Pregnancy Category C: Fluorometholone 
has been shown to be teratogenic and embryocidal in rabbits when 
given in doses approximating the human dose and above. There are no 
adequate. well-controlled studies in pregnant women. Fluo- 
rometholone should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Fluorometholone was 
ocularly applied to both eyes of pregnant rabbits at various dosage 
levels on days 6 to 18 of gestation. A significant dose-related increase 
in fetal abnormalities and in fetal loss was observed. Pediatric Use: 
Safety and effectiveness in children below the age of 2 years have not 
been established. ADVERSE REACTIONS: Adverse reactions 
include glaucoma with optic nerve damage. visual acuity or field 
detects. and posterior subcapsular cataract formation may occur 
rarely with the use of topical corticosteroids. Secondary ocular infec- 
tion from pathogens liberated from ocular tissues and perforation of 
the globe have also been reported following use of topical cor- 
ticosteroids. OVERDOSAGE: Overdosage will not ordinarily cause 
acute problems. If accidentally ingested. drink fluids to dilute. DOS- 
AGE AND ADMINISTRATION: A small amount ‘approximately 
1/2 inch ribbon) of ointment should be applied in the conjunctival sac 
one to three times daily. During the initial 24 to 48 hours, the dosage 
may be increased to one application every four hours. Care should be 
taken not to discontinue therapy prematurely HOW SUPPLIED: 
FML" (fluorometholone) 0.1% S.O.P.* sterile ophthalmic ointment is 
supplied on prescription only in ophthalmic ointment tubes in the 
following size: 3.5g-NDC 0023-0316-014. Note: Store away from 
heat. 


FML* (fluorometholone) 0.1% 
Liquifilm * sterile ophthalmic suspension 


INDICATIONS: For steroid responsive inflammation of the pal- 
pebral and bulbar conjunctiva. cornea and anterior segment of the 
globe. CONTRAINDICATIONS: Acute superficial herpes simplex 
keratitis. Fungal diseases of ocular structures. Vaccinia. varicella and 
most other viral diseases of the cornea and conjunctiva. Tuberculosis 
of the eye. Hypersensitivity to the constituents of this medication. 
WARNINGS: Steroid medication in the treatment of herpes simplex 
keratitis (involving the stroma) requires great caution: frequent slit 
lamp microscopy is mandatory. Prolonged use may result in glaucoma. 
damage to the optic nerve, defects in visual acuity and fields of vision. 
posterior subcapsular cataract formation. or may aid in the establish- 
ment of secondary ocular infections from fungi or viruses liberated 
from ocular tissue. In those diseases causing thinning of the cornea or 
sclera. perforation has been known to occur with use of topical 
steroids. Acute purulent untreated infection of the eye may be masked 
or activity enhanced by presence of steroid medication. Safety and 
effectiveness have not been demonstrated in children of the age group 
2 years or below. Use in Pregnancy: Safety of the use of topical 
steroids has not been established. PRECAUTIONS: As fungal infec- 
tions of the cornea are particularly prone to develop coincidentally 
with long-term local steroid applications. fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has 
been used or is in use. Intraocular pressure should be checked fre- 
quently. ADVERSE REACTIONS: Glaucoma with optic nerve 
damage. visual acuity or field defects. posterior subcapsular cataract 
formation. secondary ocular infection from pathogens liberated from 
ocular tissues, perforation of the globe 
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Allergan Pharmaceuticals. Inc., Irvine. CA 92713 
© 1986 Allergan Pharmaceuticals. Inc. 








‘OPHTHALMIC 
INSTRUMENTS 


Our comprehensive line of ophthalmi 
surgical instruments includes: 
«Cannulas*Manipulators 
-Trephines*sLens Loops 
«CystotomessProbes 

«Radial Keratotomy 
«Dilators*Polishers 
«SpatulassHooks 

¢Speculums 

«Retractors 

Scrapers 

Custom made 

instruments 

to fit your 
specific 
needs. 
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. Kress Medical Supply, Inc. 
Bi \ STAINLESS STEEL SURGICAL INSTRUMENTS 
224 Marshall Dr., Lenexa, Kansas 66214 (913) 541-9242 


Telex 314005 FAX 913-541-1690 





COMPREHENSIVE 
EPIKERATOPHAKIA 
COURSE 


CO-SPONSORED BY 


HERMANN EYE CENTER 
THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
DEPARTMENT OF OPHTHALMOLOGY 
AND 


CRYO-OPTICS, INCORPORATED 


COURSE DIRECTOR: John D. Goosey, M.D. 


MARRIOTT HOTEL — MEDICAL CENTER 
HOUSTON, TEXAS 
September 27 & 28, 1986 or December 6 & 7, 1986 
COURSE INCLUDES: Comprehensive Syllabus, Video Presentations 
and Practice Surgery Using Animal Eyes 
TOPICS INCLUDE: Patient Selection, Post Operative Manage- 
ment and Surgical Technique 


TUITION: $1195 — PREPAYMENT REQUIRED 
(Includes lunches and reception) 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON, 
OFFICE OF CONTINUING EDUCATION FOR THE MEDICAL SCHOOL, DES- 
IGNATES THIS CONTINUING MEDICAL EDUCATION ACTIVITY FOR 12 
CREDIT HOURS IN CATEGORY | OF THE PHYSICIAN’S RECOGNITION 
AWARD OF THE AMERICAN MEDICAL ASSOCIATION. 


FOR FURTHER INFORMATION CONTACT: 


Terri LaFitte or David Martin 
Hermann Eye Center 
1203 Ross Sterling Avenue 
Houston, Texas 77030 
(713) 792-5920 or 5934 


August, 1986 


Vol. 102, No. 2 AMERICAN JOURNAL OF OPHTHALMOLOGY 11 


Maximize YAG laser delivery. 
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E E _ ABRAHAM YAG Laser Lens TROKEL SINGLE MIRROR 

PEE: — visualize and perform pos- YAG Laser Lens — visualize and 
Ee ete terior capsulotomy. treat structures in the anterior 
fers =) chamber angle. 


The Ocular YAG Laser Lenses are 
designed for use with 16° cone angle 
Nd:YAG lasers, both mode-locked and 
q-switched delivery systems. 


Available individually or in complete set. 


@e ula MANUFACTURED BY: T 


(206)885-1263 C-97309 
Rellevue WA 98009 LISA 
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Now from Bausch & Lomb 


OPCON-A |. 


The ocular antihistamine decongestant 
with hydroxypropyl methylcellulose l 
... because every ingredient matters. | 














OPCON-A NAPHCON-A* VASOCON-A** ALBALON-A*** 
Decongestant naphazoline naphazoline naphazoline naphazoline 
HCI 0.025% HCI 0.025% HCI 0.05% HCI 0.05% 
Antihistamine pheniramine pheniramine antazoline antazoline 
maleate 0.3% maleate 0.3% phosphate 0.5% phosphate 0.5% 
Demulcent hydroxypropyl polyvinyl polyvinyl 
methylcellulose alcohol alcohol 





Prescribe Muro’s Opcon-A for your patients 
who need an ocular antihistamine decongestant. 


BAUSCH & LOMB ®) 


PHARMACEUTICALS 
Rochester, N.Y. 14692 


© 1986 Bausch & Lomb Incorporated. 
All rights reserved worldwide. 


FOOO8PH 
*naphazoline HCI, pheniramine maleate/Alcon 


**naphazoline HCI, antazoline phosphate/CooperVision 
***naphazoline HCI, antazoline phosphate/Allergan 
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KARICKHOFF EXTRACAPSULAR CATARACT SET 
Designed by John Karickhoff, M.D., Falls Church, Virginia 


Instrument Shown Nor Actua! Size 


ADVANTAGES OF THE I/A CANNULA 
© OVER MACHINE DEVICES @ 
Machines (Site, etc.) cost $7,000 - $10,000 
where ours cost $150 which is 1/50th of the 
machine. This unit never breaks down. Only 
with manual control can suction be kept low 
for prolonged full stripping before aspirating. 
With machines, suction is uncontrolled, in- 
creasing with time, causing premature aspir- 


IRRIGATION AND ASPIRATION ation and dirty capsules. It is difficult to back 
CANNULA FOR CORTEX REMOVAL flush with machines. 





INFUSION HANDLE 





FEATURES: E @ OVER DISPOSABLE DEVICES @ 
© Back End Accepts I.V. Tubing Connector ® Gradual 45 Curve Of Shaft Allows Easy The infusion handle and I/A cannula are 
Which Connects To Drip Bottle Nasal Entry Over Brow completely autoclavable (including the tub- 
@ Tapered End Holds Steel And Plastic @ Instant Back Flushing ing). It is reusable, no need to reorder. 
Needles Or Cannulas For Anterior @ 21 Gauge Irrigation Out Front Open To 
And Posterior Capsulotomies, Full Barrel (Which Maintains Deep A.C. PONER Orne O 
Capsule Scrubbing, Etc. Even With Viterous Pressure) Brow blocks nasal entry of straight coaxial 
cannulas. Inflow tube of coaxial cannula 
@ Made Of Stainless Steel @ 23 Gauge Aspiration On Top With 0.3mm catches on orbit and speculum so it must be 
Port (Where Surgeon Can See It) held up by the surgeon. One hand is in mid- 
@ Cleaner Capsules From Stripping With air using coaxial cannulas. Both hands rest on 
Infinite Vacuum Levels forehead with our device. 
a hi hid 9% — Tip And Shaft For 12 O'Clock i OVER OPEN CHAMBER 
l l í F l CORTICAL CLEAN UP 
OI @ Use With Gills Hand Positions Or With With open chamber using no inflow during 
ANAWE Separate Aspiration Syringe cortex removal there is frequent A.C. and 
s ; @ Unique “Depth Dots” Marked At 2.5mm capsular fornix collapse, endothelial touch, 
Instruments, Inc. and 5mm On Shaft To Reveal Exact and poor visualization because of air bubbles. 
ENGO) Routes) @ St Crores IL 60174. @ (312) 5640007 Location Of Tip When Hidden Under All of the above problems are eliminated with 
The Iris our device. 


All inerrummenn Mede in USA 





EYE INSTITUTE 


MEDICAL COLLEGE OF WISCONSIN 
MURO'SOPCON-A’ MILWAUKEE COUNTY MEDICAL COMPLEX 


Prescribing Information: 

Description: A sterile ophthalmic solution capri i ipl ANNOUNCES ITS 
hydrochloride 0.025%, pheniramine maleate 0.3%, hydroxypropy 

mrathyieellulose, disodium EDTA, boric acid, sodium borate, sodium FALL SYMPOSIUM ON 
chloride, benzalkonium chloride 0.01%, purified water. TR 

Action: Naphazoline hydrochloride is a decongestant; pheniramine, an OCULAR AUMA 
a. FRIDAY, OCTOBER 24, 1986 


Indications: Based on a review of a related combination of drugs 
by the National Academy of Sciences-National Research Council Guest Faculty: Bartley Frueh, M.D. 


and/or other information, FDA has classified the indications as Frederick Wilson Jr M D 


follows: Possibly” effective: For relief of ocular irritation and/or 
congestion or for the treatment of allergic or inflammatory ocular 





conditions. Final classification of the less-than-effective indication Eye Institute Faculty: 

dat tdstthtesliaaitets. saath Richard O. Schultz, M.D. Steven B. Koenig, M.D. 
POOE EE ii SEPEREN Thomas M. Aaberg, M.D. Michael F. Lewandowski 

ontraindications: Hypersensitivity to one or more of the ingredients. 

Do not use in presence of narrow angle glaucoma Gary W. Abrams, M.D. Bruce M. Massaro, M.D. 
Warnings: (1) A severe hypertensive crisis may ensue in patients under Thomas C. Burton, M.D. William F. Mieler, M.D. 
e S r Gerald J. Harris, M.D. Ronald L. Radius, M.D. 
in infan i f aii 
and marked reduction in body temperature. Robert A. Hyndiuk, M.D. George A. Williams, M.D. 
Precautions: Use with caution in elderly patients with severe cardio- Marilyn C. Kay, M.D. 
vascular disease including cardiac arrhythmias; patients with poorly 
controlled hypertension; patients with diabetes, especially those with a Course Director: Steven B. Koenig, M.D 
tendency toward diabetic ketoacidosis. To prevent contaminating the i 3 / 
dropper tip and solution, do not touch the eyelids or surrounding area Registration Fee: $100.00 
with the dropper tip of the bottle. ACCME Category 1 Credit Approved 
Adverse Reactions: Pupillary dilation, increase in intraocular pres- 
sure, systemic effects due to absorption (i.e., hypertension, cardiac For further information contact: 
irregularities, hyperglycemia). Drowsiness may be experienced in some 
patients. 
Dosage: One or two drops instilled in each eye three or four times daily. Ms. Carol Knapp 
Caution: Federal law prohibits dispensing without prescription. Eye Institute 
How Supplied: Muro’s OPCON-A is supplied in 15 mi controlled : 
drapger in! bottles. Keep Tightly Closed—Store at Room Temperature. Medical College of Wisconsin 
Muro is a trademark of Muro Pharmaceutical, Inc. Milwaukee County Medical Complex 


8700 West Wisconsin Avenue 
Milwaukee, Wisconsin 53226 
(414) 257-5102 
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eorr drugs - in a product 





for ophthalmic use. 


Other specialties have long recog- 
nized the economics of generic 
drugs. Now Spectra can offer 

the same savings to ophthal- 
mologists and other eye care 
professionals, plus: 


Spectra 

quality - 

all drugs are produced under 
good manufacturing 
practices and meet the 
highest quality standards. 


Spectra 
convenience — 
packaging and labeling 
aas been carried out 

with you and your 
patients in mind. 
Spectra 

service — 

‘oll-free, direct dial 
ordering means immedi- 
ite response to your needs. 
Jvernight delivery to 
nany locations. 


SPS Nutriso 1” alanced Salt Solution) — 


= Available in 200 and 
A, 500 ml. bottles, 


FiA 
n 12 to the case. 


Sa L » Volume discounts 
available. 















: . Please send information on the following: 
~~ [OSPS generic ophthalmic pharmaceuticals 
[] SPS Nutrisol (Balanced Salt Solution). 

My anticipated usage is 


Name 





Affiliation 





Address 





City State Zip 





Talanhana 


e assembled specifically TF 2. a 











A 0O: MIES W) ll api ` g 
cable FDA standards. 
_ Certificate of analysis 
and insurance available to 
customers upon request. 


Anesthetic 

SPS Pro-Paracaine 15.0 ml 
Anti-infective 

SPS Chlor-Amphenicol 7.5 ml 
SPS Sulfa-Cetamide 15.0 ml 


Anti-inflammatory 

SPS Dexa-Methasone 5.0 ml 

SPS Pred-Nisolone (0.125%) 5.0 ml 
SPS Pred-Nisolone (1.0%) 5.0 ml 


Decongestant 

SPS Naph-Azoline 15.0 ml 
Diagnostic 

SPS Fluresthetic 5.0 ml 

SPS Rose-Bengal 5.0 ml 
Glaucoma 

SPS Pilo-Carpine (1.0%) 15.0 ml 
SPS Pilo-Carpine (2.0%) 15.0 ml 
SPS Pilo-Carpine (4.0%) 15.0 ml 
Intraocular Irrigating Solutions 
Nutrisol 200 ml 

Nutrisol 500 ml 

Mydriatic Cycloplegic 

SPS Atro-Pine 5.0 ml 

SPS Cyclo-Pentolate 15.0 ml 
SPS Tro-Picamide 15.0 ml 
Steroid Anti-Infective 
Combinations 

SPS Pred-Sulfa 5.0 ml 

SPS Hydro-Mycin 5.0 ml 
Non-Prescription 

SPS Extra-Tears 15.0 ml 


nopi 


J oa 
$ 


For more information including detailed 
descriptions, summary briefs, price and 
delivery, please write or call toll free: 


| 1-800-225-2578 


1-800-344-3390 


pectra ` 


Pharmaceutical Services, Inc. 


Hanover Business Park 
| 155 Webster Street 





The Coherent 7910 YAG does for laser surgery 
what IBM and Xerox did for paperwork. 



















Lower price is bringing YAG lasers out of 
the hospital and into the office. To improve 
patient comfort and convenience. To help 
you manage time better. 

Youll work more confidently, too. With 
the only slit lamp specifically designed for 
laser surgery. With fundamental mode, 
12-micron spot size, and 3 ns pulse length for 
greatest power density. The result? Fewer 

applications, less total energy deliv- 
ered to the eye (see table below ) 
and less risk of lens pitting. 

What’s more, you get the indus- 
try’s largest service organization 

behind you. Leasing/financing plans tailored 
to your specific needs by Coherent Financial Corp. 

Find new freedom with the Coherent 7910. For details 
and an informative booklet, “Everything You’ve Always Wanted to 
Know About Ophthalmic YAG Lasers, call toll free: 800- 030- Lads. 
Inside CA: 800-423-9543. ue 
Or write: Coherent Medical, |- m aen ai ilkis EEL ist md 
3270 West Bayshore Road, EE m sents eens 
Box 10122, Palo Alto, 
CA 94303. 
















1986 





*PMA data acquired from Medical Laser Manufacturers Association 
**Data on file at Coherent Medical. 


COHERENT: I. 


m E-D CAL 





Built like no other lasers in the world. 


9861 ‘IsnBny ‘Lgl-6Z1:zoL ABojowyeujyyudo jo jeuinor ueouewyo 


‘aA8 BY} O} SISE]SEJaW səqweyə JOJJa}Ue JO SISOUBeIp əy} wiyuos 
0} pesn sem ‘jiunqns ejeq-uidosjOpeuoh 3juooyo uewny ‘sayJeW OWN} e SISse} 
-UBIBJEd PUOIAS SIY JO SUI} OY} IY 'SJlƏ9 91}e}Se}aW 10} SUOISE990 OM} UO JI1}SOUBe 
-|PUOU SEM SIsa}UsdBJed JaqweYyd 101ə3zuy “(eEWOUIWaS pue EWOUIDIeD jeudAIquia) 
JOWIN} |39 w136 pexiw e Wold sisejsejaw jo uonjosəı pue asuodsa, juaiedde 
yum Adesayjyoways jo asinood e payajdwood Ajjue0e1 pey ƏH “Adesau} s1wajsAs pue 
J291d0} @AlsusjU! 0} BAISUOdSaIUN SIAN JOLJa}Ue pedojaAap UeW pjo-1eah-6z y 


“A'W ‘4eSIey ‘S YOepes4 pue 
“O'N ‘4a;pueyd ‘M uyor “a'w “apueny *5 Nng “O'N ‘SHOH ‘N 4eHeM 


SISe}Usdeie,g JaquieYyy 1013}UY Buling punoy 
JayJeW WBoOjO1ag Aq sisejsejay sequieyy solajuy 40 sisoubeig 


9861 ‘IsnBny ‘Sz 1-ZZ1:Z01 ABojowjeuyyydo jo jeuinof ueouowyo 


‘+2 0€/0% 01 Z—02/0Z wos paaoid 
“wi Ajinoe jensja pue aqisiAul ewedeq ajoy Jejnoew əy, “auesquiew jeuljeside 
ue u! sabueyd jo nsa e se Ajjeoijeweip aoueieadde s1doosos9iWoIg S} pebueyo 
Apnjs dn-mojj0} w19}-6u0] e u; Bunedionued uew pjo-seah-gz e ul Əjoy sejnoew y 


‘Q’ ‘ewsjeeljs ‘H Aejpeig pue “a'w ‘uemog ‘W Aled pue ‘simeay jallH 


əƏueIqwəW /Lťu1ə11d3 Ue JO zyuawdojənəq 
UUM Pp3}e190SSY ƏJOH JejnoeW e jo sdueieaddesig jusieddy 


9861 ‘IsNBny ‘gZ1-9Z1:Z01 ABojowjeyyydo jo jeuinor ueouowyo 


‘poled uoieasasqo siy} Bulunp uosa Buraosdw pue piny 
jeuneiqns Buljyeuiwsije ul jnyasn aq Aew uonejnBeoosojoug ‘y}Molb s0WN} puanb 
-asqns jo soueYd yy e saljdw sewouejəw jepiosoyo jews jo Sased ul ejnoew 
84} Bulajoau! piny jeuljesqns jo 39U31NIIO ayy ‘AdesayyAyoesQ zıl YIM OM} pue 
uo!eejonue y}ım pabeuew Ajjenjuares 318M SƏSLI OMI 'SYJUOW pZ,JO jeAJa}U! ULU 
e 13A0 Ų4}MO1ĵ6 1OWN} pƏMOYS SƏSLI XIS 'SyJuow Z, JO UO!}eINp UBeW e 10} SƏSLI 
XIS Ul ęjnoew əy}; HulajOaul piny jeuljeiqns jo uonnjosas ul paynsəı uolje;nbe 
-090}0Ud “PIN|j jeuljosqns BHuljyeuiwisyjea ul uonenGBeosozoyd jo ənjea əy} pue sown} 
əsəƏų; JO BWOID}NO |ENJUSAS Əy}; SUIWa}Ep O} PsIPNis diem ‘ejnoewW Əy} UI piny 
JEUI}AIQNS YIM payeloosse ‘Sewouejew jepoy jews pawinsaid jo səses yya 


‘G'W ‘uosyaqoy ‘Ww siuueg pue “a'w ‘anga “5 Aer 


Sewouerjay jepiosoyy jjews 
pəwnsəid YUM Pe}el90ssy ejnoeyW ay} zo S}uaWYIe}EGg SNOS 


9861 ‘IsnBny ‘L21-91:z01 ABojowjeyjydo jo jeusnor ueouowyo 


‘abe Bulseasou! pue uasnip yos jo sequinu 
84} UIƏM}Əq (Z0'>d ‘YSZ = }) UOI}eja1109 JUeDYIUBIs e SEM 3134} ‘IBAOMOY ‘abe 
Buiseasou! pue uəsnıp psey jo Jequinu ay} Usemjeq (SO’<d ‘BESO = }) UOI}E}a1109 
OU SEM 31341 '(L00'>d ‘7SZ'0 = 4) UesNip 340S pue (L00°>d ‘6S6'0 = 1) uəsnıp puey 
ų4}0q 104 dA 449] 94} u; zey} pəazewxosdde Ajjesouab əÁə yy ay} ul uəsnıp sejnoew 
jo JOqGUINU BY] 'uəsnıp os əy}; pəəqwunuzno uəsnıp pey əy; ‘uəsnıp os pue 
p1ey ųy}0q paulejuod yey} səÁə 9, Əy} JO p, UJ ‘SejNOeW omy u uəsnap pley ynoyzim 
PUNO} 349M UƏSNIP OS '(SƏÁƏ 9p JO BL) %6E u! uəsnıp os pue (sƏÁəƏ 9p Jo gE) 
%£8 U! UƏSNIP piey yY}IM ‘(S3ÁƏ 9p 40 Op) %48 JO ejnoew əy} u; Palj!}Uap! Ə1ƏM UASNIp 
‘aseasip ejnəoo pəuəðwnəop AjsnolAsid ou yım (s1eðÁ HE 0} OF ‘əHueı ‘sieaÁ 
19 ‘26e ueaw) sesed Asdojne ənınəasuoə çz woz Saha 9p Jo Apnjs 316010}S1y e uj 


‘G'W ‘UlazsumoIg 1nowAas pue “a'N ‘Aayo 'H ‘Pf uey 


sSƏÁJ WƏ}OWZSOd U! UƏSNIAq JejNoeW JO aduajeAdig AUL 





‘As president of Allergan, I m 
proud of our entire line of quality 
ophthalmics. But I take particular 
pride in introducing our latest 
therapeutic achievement, Betagan™ 
(levobunolol HCI) 0.5% Liquifilm” 
sterile ophthalmic solution. 
Betagan is a long-awaited 
alternative in the treatment of 
glaucoma* A beta-blocker that 
is highly effective, yet highly 
affordable. 


“So that you can fully and freely 
evaluate its significant benefits, 
I make you this promise: 


William C. Shepherd 
President 
Allergan 


‘Chronic open-angle glaucoma 
or ocular hypertension. 

Full prescribing information 
follows advertisement. 





Allergan will supply you with a starter-size bottle of 
Betagan for each and every patient you wish to 
start on or switch to Betagan therapy. 

That's the Betagan promise. 


‘Based on its unsurpassed efficacy and dosage flexibility, 
I'm confident that Betagan will become your first 
choice in beta-blockers. 


‘Moreover, Betagan offers an affordable alternative to 
other therapy. Regardless of whether your patients 
require once-a-day or twice-a-day Betagan therapy, 
they can realize substantial savings. 


‘I urge you to judge its advantages for yourself. Your 
Allergan representative will provide you with as 
many starter-size bottles of Betagan as you need. 
Should you need more, please write to me directly 
at Allergan Pharmaceuticals, Inc., 2525 Dupont 
Drive, Department WS, Irvine, CA 92715. 


‘I promise that Allergan will fully support your efforts 
in evaluating Betagan. 


“You have my word on it.” 


® 


e Betagan 


(levobunolol HCI) 05% 


Liquifilm® sterile ophthalmic solution 


Please see following page for full prescribing information. 














2 
(levobunolol HCI) 0.5% 
Liquitilm’ 

sterile ophthalmic solution 
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Metabolism of levobunolol 
to equally potent and active metabolite. 





DESCRIPTION 
BETAGAN (levobunolol HCI) Liquifilm sterile ophthalmic solution is a non- 
_cardioselective beta-adrenoceptor blocking agent for ophthalmic use. Chem- 
ical Name: (-)-5-(3-(¢er¢-Butylamino)-2-hydroxypropoxy ]-3, 4-dihydro-1 
(2H)-naphthalenone hydrochloride. Contains: levobunolol HC105% with: 
Liquifilm” (polyvinyl alcohol) 14% ; benzalkonium chloride 0.004% ; 
edetate disodium; sodium metabisulfite; sodium phosphate, dibasic; potas- 
sium phosphate, monobasic; sodium chloride; hydrochloric acid or sodium 
hydroxide to adjust pH; and purified water. 
CLINICAL PHARMACOLOGY 
Levobunolol HCI is a noncardioselective beta-adrenoceptor blocking agent, 
equipotent at both beta, and beta, receptors. Levobunolol HCI is greater than 
60 times more potent than its dextro isomer in its beta-blocking activity, yet 
equipotent in its potential for direct myocardial depression. Accordingly, the 
levo isomer, levobunolol HCI, is used, Levobunolol HCI does not have significant 
local anesthetic (membrane-stabilizing) or intrinsic sympathomimetic activity. 

Beta-adrenergic receptor blockade reduces cardiac output in both healthy 

subjects and patients with heart disease. In patients with severe impairment of 
myocardial function, beta-adrenergic receptor blockade may inhibit the stim- 

_ ulatory effect of the sympathetic nervous system necessary to maintain ade- 

~ quate cardiac function. 

.  Beta-adrenergic receptor blockade in the bronchi and bronchioles results in 
increased airway resistance from unopposed para-sympathetic activity. Such 
an effect in patients with asthma or other bronchospastic conditions is poten- 

tially dangerous. 

BETAGAN (levobunolol HCI) has been shown to be an active agent in lower- 
ing elevated as well as normal intraocular pressure (IOP) whether or not 
accompanied by glaucoma. Elevated IOP presents a major risk factor in glauco- 
matous field loss. The higher the level of IOP, the greater the likelihood of 
optic nerve damage and visual field loss. 

in controlled clinical studies ranging from 3 months to over one year, 
BETAGAN was effective in reducing IOP when given topically twice daily. The 
mean IOP decrease from baseline was between 6.81 and 8.98 mm Hg with 
levobunolol HCI 05% . No significant effects on pupil size, tear production or 
corneal sensitivity were observed. BETAGAN at the concentrations tested, 
when applied topically, decreased heart rate and blood pressure in some 
patients. The lOP-lowering effect of BETAGAN was well maintained over the 
course of these studies. 

One drop once a day of BETAGAN 05%, controlled the IOP of 56% of subjects 
evaluated. 

The onset of action with one drop of BETAGAN can be detected within one 
hour after treatment, with maximum effect seen between 2 and 6 hours. 

A significant decrease in IOP can be maintained for up to 24 hours following 
a single dose. 

The exact mechanism of the ocular hypotensive action of levobunolol HCl in 
reducing IOP is not known. BETAGAN reduces IOP with little or no effect on 
pupil size or accommodation in contrast to the miosis which cholinergic agents 
are known to produce. The blurred vision and night blindness often associated 
with miotics would not be expected and have not been reported with the use 
of BETAGAN. This is particularly important in cataract patients with central 
lens opacities who would experience decreased visual acuity with 
pupillary constriction. 

INDICATIONS AND USAGE 

BETAGAN Liquifiim sterile ophthalmic solution has been shown to be effec- 
tive in lowering intraocular pressure and may be used in patients with chronic 
open-angle glaucoma or ocular hypertension. 

CONTRAINDICATIONS 
BETAGAN is contraindicated in those individuals with bronchial asthma or 


with a history of bronchial asthma, or severe chronic obstructive pulmonary 
disease (see WARNINGS): sinus bradycardia; second and third degree atrio- 
ventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
or hypersensitivity to any component of this product. 

WARNINGS 

As with other topically applied ophthalmic drugs, BETAGAN may be absorbed 
systemically, The same adverse reactions found with systemic administration 
of beta-adrenergic blocking agents may occur with topical administration. For 
example, severe respiratory reactions and cardiac reactions, including death 
due to bronchospasm in patients with asthma, and rarely death in association 
with cardiac failure, have been reported with topical application of beta-adre- 
nergic blocking agents (see CONTRAINDICATIONS). 

Cardiac Failure: Sympathetic stimulation may be essential for support of 
the circulation in individuals with diminished myocardial contractility, and its 
inhibition by beta-adrenergic receptor blockade may precipitate more severe 
failure. 

In Patients Without a History of Cardiac Failure: Continued depression 
of the myocardium with beta-blocking agents over a period of time can, in 
some cases, lead to cardiac failure. At the first sign or symptom of cardiac 
failure, BETAGAN should be discontinued. 

Non-allergic Bronchospasm: In patients with non-allergic bronchospasm 
or with a history of non-allergic bronchospasm (e.g, chronic bronchitis, 
emphysema), BETAGAN should be administered with caution since it may block 
bronchodilation produced by endogenous and exogenous catecholamine stim- 
ulation of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adre- 
nergic blocking agents prior to major surgery is controversial. Beta-adrenergic 
receptor blockade impairs the ability of the heart to respond to beta-adre- 
nergically mediated reflex stimuli. This may augment the risk of general anes- 
thesia in surgical procedures. Some patients receiving beta-adrenergic receptor 
blocking agents have been subject to protracted severe hypotension during 
anesthesia. For these reasons, in patients undergoing elective surgery, gradual 
withdrawal of beta-adrenergic receptor blocking agents may be appropriate. 

if necessary during surgery, the effects of beta-adrenergic blocking agents 
may be reversed by sufficient doses of such agonists as isoproterenol, 
dopamine, dobutamine or levarterenol (See OVERDOSAGE). 

Diabetes Mellitus: Beta-adrenergic blocking agents should be admin- 
istered with caution in patients subject to spontaneous hypoglycemia or to 
diabetic patients (especially those with labile diabetes) who are receiving 
insulin or oral hypoglycemic agents, Beta-adrenergic receptor blocking agents 
may mask the signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical 
signs (e.g, tachycardia) of hyperthyroidism. Patients suspected of developing 
thyrotoxicosis should be managed carefully to avoid abrupt withdrawal of beta- 
adrenergic blocking agents which might precipitate a thyroid storm. 
PRECAUTIONS 

General: BETAGAN (levobunolol HCl) 05% Liquifilm sterile ophthalmic 
solution should be used with caution in patients with known hypersensitivity 
to other beta-adrenoceptor blocking agents. 

Use with caution in patients with known diminished pulmonary function. 

in patients with angle-closure glaucoma, the immediate objective of treat- 
ment is to reopen the angle. This requires constricting the pupil with a miotic. 
BETAGAN has little or no effect on the pupil. When BETAGAN is used to reduce 
elevated intraocular pressure in angle-closure glaucoma, it should be used 
with a miotic and not alone. 

Muscle Weakness: Beta-adrenergic blockade has been reported to potenti- 
ate muscle weakness consistent with certain myasthenic symptoms (e.g, 
diplopia, ptosis and generalized weakness). 







Effect of levobunolol 05% b.i.d. on IOP: 
long-term comparison with timolol 05% b.i.d. 
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Drug Interactions: BETAGAN® (levobunolol HCI) 05% Liquifilm® sterile 
ophthalmic solution should be used with caution in patients who are receiving 
a beta-adrenergic blocking agent orally, because of the potential for additive 
effects on systemic beta-blockade. 

Although BETAGAN used alone has little or no effect on pupil size, mydriasis 
resulting from concomitant therapy with BETAGAN and epinephrine may 
occur. 

Close observation of the patient is recommended when a beta-blocker is ad- 
ministered to patients receiving catecholamine-depleting drugs such as reser- 
pine, because of possible additive effects and the production of hypotension 
and/or marked bradycardia, which may produce vertigo, syncope, or postural 
hypotension. 

Animal Studies: No adverse ocular effects were observed in rabbits admin- 
istered BETAGAN topically in studies lasting one year in concentrations up to 10 
times the human dose concentration. 

Carcinogenesis, mutagenesis, impairment of fertility: In a lifetime 
oral study in mice, there were statistically significant (p < 0.05) increases in 
the incidence of benign leiomyomas in female mice at 200 mg/kg/day (14,000 
times the recommended human dose for glaucoma), but not at 12 or 50 mg/kg/ 
day (850 and 3,500 times the human dose). In a two-year oral study of levo- 
bunolol HCI in rats, there was a statistically significant {p < 0.05) increase 
in the incidence of benign hepatomas in male rats administered 12,800 times 
the recommended human dose for glaucoma. Similar differences were not 
observed in rats administered oral doses equivalent to 350 times to 2,000 times 
the recommended human dose for glaucoma. 

Levobunolol did not show evidence of mutagenic activity in a battery of 
microbiological and mammalian in vitro and in vivo assays. 

Reproduction and fertility studies in rats showed no adverse effect on male 
or female fertility at doses up to 1,800 times the recommended human dose for 
glaucoma. 

Pregnancy Category C: Fetotoxicity (as evidenced by a greater number of 
resorption sites) has been observed in rabbits when doses of levobunolol HCI 
equivalent to 200 and 700 times the recommended dose for the treatment of 
glaucoma were given. No fetotoxic effects have been observed in similar stud- 
ies with rats at up to 1,800 times the human dose for glaucoma. Teratogenic 
studies with levobunolol in rats at doses up to 25 mg/kg/day (1,800 times the 
recommended human dose for glaucoma) showed no evidence of fetal malfor- 
mations. There were no adverse effects on postnatal development of offspring. 
It appears when results from studies using rats and studies with other beta- 
adrenergic blockers are examined, that the rabbit may be a particularly sen- 
sitive species, There are no adequate and well-controlled studies in pregnant 
women, BETAGAN should be used during pregnancy only if the potential bene- 
fit justifies the potential risk to the fetus. 

Nursing Mothers: It is not known whether this drug is excreted in human 
milk. Systemic beta-blockers and topical timolol maleate are known to be 
excreted in human milk. Caution should be exercised when BETAGAN is admin- 
istered to a nursing woman. 

Pediatric Use: Safety and effectiveness in children have not been 
established. 

ADVERSE REACTIONS 

In clinical trials the use of BETAGAN has been associated with transient 
ocular burning and stinging in about 1 in 4 patients, and with blepharocon- 
junctivitis in about 1 in 20 patients. Decreases in heart rate and blood pressure 
have been reported occasionally (see CONTRAINDICATIONS and WARNINGS). 
_. The following adverse effects have been reported rarely with the use of 
- BETAGAN: iridocyclitis, headache, transient ataxia, dizziness, lethargy, 
urticaria and pruritus. 
~ Decreased corneal sensitivity has been noted in a small number of patients. 
“Although levobunolol has minimal membrane-stabilizing activity, there 


remains a possibility of decreased corneal sensitivity after prolonged use. 

The following additional adverse reactions have been reported with 
ophthalmic use of beta, and beta, (non-selective) adrenergic receptor blocking 
agents: 

i BODY AS A WHOLE: Headache. CARDIOVASCULAR: Arrhythmia, syncope, 
heart block, cerebral vascular accident, cerebral ischemia, congestive heart 
failure, palpitation. DIGESTIVE: Nausea. PSYCHIATRIC: Depression. SKIN: Hyper- 
sensitivity, including localized and generalized rash. RESPIRATORY: Bron- 
chospasm (predominantly in patients with pre-existing bronchospastic dis- 
ease), respiratory failure. ENDOCRINE: Masked symptoms of hypoglycemia in 
insulin-dependent diabetics (see WARNINGS). SPECIAL SENSES: Signs and 
symptoms of keratitis, blepharoptosis, visual disturbances including refractive 
changes (due to withdrawal of miotic therapy in some cases), diplopia, ptosis. 

Other reactions associated with the oral use of non-selective adrenergic 
receptor blocking agents should be considered potential effects with 
ophthalmic use of these agents. 

OVERDOSAGE 
No data are available regarding overdosage in humans. Should accidental 

ocular overdosage occur, flush eye(s) with water or normal saline. If acciden- 

tally ingested, efforts to decrease further absorption may be appropriate (gas- 
tric lavage). 

The most common signs and symptoms to be expected with overdosage 
with administration of a systemic beta-adrenergic blocking agent are symp- 
tomatic bradycardia, hypotension, bronchospasm, and acute cardiac failure. 
Should these symptoms occur, discontinue BETAGAN therapy and initiate 
appropriate supportive therapy. The following supportive measures should be 
considered: 

1. Symptomatic bradycardia: Use atropine sulfate intravenously in a dosage of 
0.25 mg to 2 mg to induce vagal blockade. If bradycardia persists, intra- 
venous isoproterenol hydrochloride should be administered cautiously. In 
refractory cases the use of a transvenous cardiac pacemaker should be 
considered. 

2. Hypotension: Use sympathomimetic pressor drug therapy, such as 
dopamine, dobutamine or levarterenol. In refractory cases the use of 
glucagon hydrochloride may be useful. 

3. Bronchospasm: Use isoproterenol hydrochloride. Additional therapy with 
aminophylline may be considered. 

4, Acute cardiac failure: Conventional therapy with digitalis, diuretics and 
oxygen should be instituted immediately. In refractory cases the use of 
intravenous aminophylline is suggested. This may be followed, if necessary, 
by glucagon hydrochloride which may be useful. 

5. Heart block (second or third degree): Use isoproterenol hydrochloride or a 
transvenous cardiac pacemaker. 

DOSAGE AND ADMINISTRATION 
The usual dose is one drop of BETAGAN 05% in the affected eye(s) once or 

twice a day. 

If the patient's IOP is not at a satisfactory level on this regimen, concomitant 
therapy with pilocarpine and other miotics, and/or epinephrine or dipivetrin, 
and/or systemically administered carbonic anhydrase inhibitors, such as 
acetazolamide, can be instituted. 

HOW SUPPLIED 

BETAGAN® (levobunolol HCH 05% Liquifilm® sterile ophthalmic solution is 

supplied on prescription only in white opaque plastic dropper bottles in the 

following sizes: 5 ml—NDC 0023-0252-05; 10 ml-—NDC 0023-0252-10. 

Note: Protect from light. Store at controlled room temperature. 





Allergan Pharmaceuticals, Inc. 
Irvine, CA 92713, U.S.A. 
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Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare | 
parts and precision tools. Itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From September 1986 through the end of 
December, we will be making service 
calls in the states of Florida and Georgia. If 
you would like a service call, please reply 
by August 22, 1986. 


lf you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any cther instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 


Original Slit Lamp 900 


Simply fillin the coupon and send it in, 
or give us a phone call and have your 


If you own an original Haag-Streit pro- serial numbers handy. 


duct, you are assured that the highest 


“August, 1986 


quality is built into it. The same is true 
for the service we provide. 


you like to have 
serviced? 


PEDERSEN _.._._. &omments as to functioning of instruments: 





(If you don’t own Haag-Streit instru- 
ments, isn't it time you did?) 








| 
: 


SERVICE, 
INC. 





a ae ee ae 7, Industrial Park 
NANE cr tet tea ee ate a tah he tea eat NG re ca ss ea ee eee Waldwick, N.J. 07463 U.S.A. 
Ue totem, etch ate ela Ne ten Da eam bs eect ante ee ee. ere res (201) 445-1110 


3 JavaiOphthalmometer No... CP ] 
4 Goldmann Perimeter | KOE ES. E A | l 7 
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| It's time again to register for the 
8th Annual Royal Hawaiian Eye Meeting 
January 31 - February 7, 1987 


$ KONA SURF RESORT 


Kailua-Kona, Hawaii 


The largest privately supported eye meeting in the country! Now ten 
fabulous sessions, by popular demand: 


Saturday, January 31 PR E LI M l N ARY 


REGISTRATION and reception PROG RAM 
Sunday, February 1 ae 


INTERNAL MARKETING: Philip C. Hessburg, M.D., and guests. 
Practice Management Symposium: fantastic! 


Monday, February 2 
EXTERNAL DISEASE UPDATE: Kenneth R. Kenyon, M.D. 
Current management of ocular surface disorders 


Tuesday, February 3 
EXTERNAL MARKETING: Herve M. Byron, M.D., FACS, and faculty. 
PR and advertising, why and why not? 


COMPLICATIONS OF ANTERIOR SEGMENT SURGERY: Robert H. Osher, M.D. 
Special videoforum: Stump the experts! 


Wednesday, February 4 
COMPUTERS IN OPHTHALMOLOGY, 1987: Donald R. Sanders, M.D., Ph.D. 
Practical review for the smal! office, with quest experts. 


PRACTICAL LASER THERAPY: Roger F. Steinert, M.D., and faculty. 
Anterior and posterior segment review. 


Thursday, February 5 
REFRACTIVE SURGERY UPDATE: Robert E. Fenzl, M.D., FACS 
Latest trends in RK, Epi, MKM. Special guests. 


OCULOPLASTIC SEMINAR: Henry I. Baylis, M.D., and associates. 
All-star cast providing practical tips for you. 


Friday, February 6 
CATARACT/IMPLANT COMPLICATIONS: Spencer P. Thornton, M.D., FACS 
How the experts handle the problems. Top faculty! 


Saturday, February 7 
OUTPATIENT SURGERY: David B. Davis, Il, M.D., moderator. 
Changing directions in management, peer review, legislation. 


You can see why this popular annual meeting, “forclinicians only” has remained a 
major annual attraction. The Royal Hawaiian Eye Meeting is tied for the third largest 
eye meeting in the U.S. and this year the program is richer than ever. 

We have moved to a fabulous Convention Center in the fishing port of Kona, on the 
big island of Hawaii, in the shadow of Hawaii’s great volcanoes. Same delightful RHEM 
family format: morning meetings, afternoon playing, evening entertainment. 

Find out what everyone is talking about! Mark yourcalendarnowforan unforgettable 
week in Hawaii next winter, 


NEW—TECHNICIANS’ COURSE now distinct from our NEW—NURSES’ COURSE 
because of overwhelming demand: Stephen S. Chang, M.D., Director with 
outstanding.R.N. and C.O.T. Faculty. 


AGAIN! SPOUSES’ HAWAIIANA and FINANCIAL PROGRAMS 


i “HawananSbyé Register Now: 
QB FOUNDATION RHEM '87 

John M. Corboy, M.D. Box 47781 

Course Director Honolulu, HI 96847 


Don't miss this chance you've been 
waiting for! Space limited to first 600 





he incredible Canon RKA. 
Wed like you to look at it two ways. 


The new Canon RK-1 combines the [AAA R/PASReE and keratometry readings on a single 


best features and advantages of Auto- BIGHT | print-out. Best of all, the cost to add this 
efractor and Autokeratometer instru- ÄR ue versatile new instrument to your practice 
ents, providing additional capabilities ar e is about the same as many popular auto- 
ot found in either individual unit. io a refractors alone. So no matter how you 
The RK-1 may be operated in Refrac- toe al Pa, look at it, it's another sound investment 
ion, Keratometry or CONTINUOUS ik z from Canon. 
odes to measure sphere, cylinder and ‘i 
axis as well as K readings. Residual 


Astigmatism is automatically computed at UE j 43. 9 O A C an on 
Dy measuring total astigmatism and sub- SEART „EJ 


racting corneal astigmatism. EAE CANON U.S.A., INC 
. Es E Bip ages NEW YORK—One C Plaza, Lake S NY 11042 (516) 488-6700 
The single, compact RK-1 saves CHICAGO—100 Park Bid., Itasca, IL 60143 (312) 250-6200 
space, reduces examination time LOS ANGELES—123 Paularino Ave. East, Costa Mesa, 


; x CA 92626 (714) 979-6000 
and provides both refraction 


a A © 1986 Canon U.S.A., Inc 








He cant afford to stop 
for the miotic side effects 
of pilocarpine. 


His livelihood depends on his eyesight, so 
he cant afford to wait for the blurred vision 
and miosis of pilocarpine therapy to clear up. 
Other glaucoma patients lead active lives and 
conveniently “forget” to take their medication 
if they have to wait for symptoms to subside. 

Propine sterile ophthalmic solution is the 
perfect alternative. 

Propine has none of the miotic side effects 
of pilocarpine, so patients can lead more nor- 
mal lives. And they are more likely to continue 
taking their medication when it does not inter- 
fere with their lifestyles. 

When added to beta-blocker therapy, Propine 
can help you effectively lower IOP even further 
than with either used alone. And when used as 
initial therapy, Propine has demonstrated a 
20-24% reduction in mean pressure. 


When added to beta-blocker 


therapy, no miotic side effects 
to limit your patients. 


PROPINE 


(dipivefrin HCI) 0.1% 
sterile ophthalmic solution 








Please see adjacent page for brief summary of prescribing 
information. 


AIlERGAN® 
te: 


Allergan Pharmaceuticals, Inc. 
Irvine, CA 92713 
© 1985 Allergan Pharmaceuticals, Inc. 
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Propine * 
(dipivefrin HCI) 0.1% sterile ophthalmic solution 


None of the miotic side effects of pilocarpine. 


INDICATIONS: Propine (dipivefrin HCl) is indicated 
as initial therapy for the control of intraocular pressure in 
chronic open-angle glaucoma. Patients responding inade- 
quately to other antiglaucoma therapy may respond to 
addition of Propine. In controlled and open label studies 
of glaucoma, Propine demonstrated a statistically signifi- 

cant intraocular pressure- -lowering effect. Patients using Pro- 
pine twice daily in studies with mean durations of 76-146 
days experienced mean pressure reductions ranging from 
20-24%. Therapeutic response to Propine twice daily is 
somewhat less than 2% epinephrine twice daily. Controlled 
studies showed statistically significant differences i in low- 

ering of intraocular pressure between Propine and 2% epi- 
nephrine. In controlled studies in patients with a saa 
of epinephrine intolerance, only 3% of patients treated 
with Propine exhibited intolerance, while 55% of those 
treated with epinephrine again developed intolerance. Ther- 
apeutic response to Propine twice daily therapy is compa- 
rable to 2% pilocarpine 4 times daily. In controlled clinical 
studies comparing Propine and 2% pilocarpine, there were 
no statistically significant differences in the maintenance 
of IOP levels for the two medications. Propine does not 
produce miosis or accommodative spasm which choliner- 
gic agents are known to produce. The blurred vision and 
night blindness often associated with miotic agents are 
not present with Propine therapy. Patients with cataracts 
avoid the inability to see around lenticular opacities caused 
by constricted pupil. CONTRAINDICATIONS: Pro- 
pine should not be used in patients with narrow angles 
since any dilation of the pupil may pre-dispose the patient 
to an attack of angle-closure glaucoma. This product is 
contraindicated in patients who are hypersensitive to any 
of its components. PRECAUTIONS: Aphakic Patients. 
Macular edema has been shown to occur in up to 30% of 
aphakic patients treated with epinephrine. Discontinua- 
tion of epinephrine generally results in reversal of the 
maculopathy. Pregnancy Category B. Reproduction stud- 
ies have been performed in rats and rabbits at daily oral 
doses up to 10 mg/kg body weight (5 mg/kg in teratogen- 

icity studies), and have revealed no evidence of impaired 
fertility or harm to the fetus due to dipivefrin HCI. There 
are, however, no adequate and well-controlled studies in 
pregnant women. Because animal reproduction studies 
are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 
Nursing Mothers. It is not known whether this drug is 
excreted in human milk. Because many drugs are excreted 
in human milk, caution should be exercised when Pro- 
pine is administered to a nursing woman. Usage in 
Children. Clinical studies for safety and efficacy in chil- 
dren have not been done. Animal Studies. Rabbit stud- 
ies indicated a dose-related incidence of meibomian gland 
retention cysts following topical administration of both 
dipivefrin hydrochloride and epinephrine. ADVERSE 
REACTIONS: Cardiovascular Effects. Tachycardia, 
arrhythmias and hypertension have been reported with 
ocular administration of epinephrine. Local Effects. The 


most frequent side effects reported with Propine alone 


were injection at 6.5% and burning and stinging at 6% of 
patient eye visits. Epinephrine therapy can lead to adreno- 
chrome deposits in the conjunctiva and cornea. 


AIIERCAN® 


Allergan Pharmaceuticals, Inc., Irvine, California 92713 
C 1985 Allergan Pharmaceuticals, Inc. 


The University of 
California Irvine, 
Department of 
Ophthalmology 
presents 


OCULAR 


DRUG 
THERAPY 
UPDATE 
1986 


Friday and Saturday 
September 19 and 20, 1986 
The Irvine Hilton and Towers 
Irvine, California 


The annual Ocular Drug Therapy 
Update meeting is approved for 12 
hours of CME credit in Category | 

of the AMA Physician's Recognition 
Award. 

The two-day event will feature topics 
of interest to the practicing ophthal- 
mologist. Emphasizing the use of 
therapeutics in patient care, speakers 
will discuss modern therapy of 
medical and surgical ophthalmology, 
as well as clinical applications and 
ongoing research. 

The guest faculty will include an 
outstanding panel of ophthalmolo- 
gists representing the United States 
and abroad. 

Irving H. Leopold, M.D., D.Sc., 
Professor Emeritus, Department of 
Ophthalmology, University of Cali- 
fornia Irvine will moderate the 
session. 


Karly registration is encouraged. 
Registration fee is $100. 


FOR FURTHER INFORMATION CONTACT: 


The Department of Ophthalmology, 
UCI Medical Center (714) 634-6542. 


August, 1986 
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OPHTHALMIC SURGICAL PRODUCTS 
A NEW STANDARD FOR QUALITY AND ECONOMY 
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10 Micron Hydrophilic Filter 0.45 Micron Convenient 
Hydrophobic Filter Disposable Connector 
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Extracellular Matrix of the Human Optic Nerve Head 


M. Rosario Hernandez, D.D.S., Frank Igoe, B.S., and Arthur H. Neufeld, Ph.D. 


Double-antibody immunofluorescent stud- 
ies of sectioned human optic nerve head indi- 
cated the marked presence of collagen type IV 
and laminin in the extracellular matrix of the 
lamina cribrosa. These macromolecules were 
layered transversely across the nerve fascicles 
and appeared to constitute the cribriform 
plates. Relatively little collagen types III and I 
were present in the extracellular matrix of this 
tissue and fibronectin was not detected in ap- 
preciable amounts. 

These results indicated that the lamina crib- 
rosa contains a specialized extracellular matrix 
of the central nervous system made up of 
plates of material resembling basement mem- 
brane. The major macromolecular components 
of the lamina cribrosa do not resemble those of 
sclera. 


IN PRIMARY OPEN-ANGLE glaucoma, impaired 
aqueous outflow leads to increased intraocular 
pressure that apparently causes pathologic 
changes in the optic nerve head.' At the tissue 
level, much attention has focused on the lami- 
na cribrosa, anatomically described as “an area 
of the scleral wall” through which the axons of 
the ganglion cells leave the eye as the optic 
nerve.’ Distortion of the lamina cribrosa and 
loss of the axons of the ganglion cells leads to 


Accepted for publication May 29, 1986. 

From the Ophthalmic Pharmacology Unit, Eye Re- 
search Institute of Retina Foundation, and the Depart- 
ment of Ophthalmology, Harvard Medical School, Bos- 
ton, Massachusetts. This study was supported in part by 
Public Health Service grant EY-02367. This study was 
presented in part at the Glaucoma Update, Palm 
Springs, California, Feb. 22, 1986. 

Reprint requests to Arthur H. Neufeld, Ph.D., Eye 
Research Institute, 20 Staniford St., Boston, MA 02114. 


irreversible visual field defects, which are usu- 
ally progressive if the disease is not treated. © 

Two major hypotheses have emerged to ex- 
plain the damage caused by increases in intra- 
ocular pressure: either ischemic? or mechanical’ 
effects in the lamina cribrosa interfere with 
axonal metabolism or transport and lead to loss 
of neurons.*"! Nevertheless, to understand the 
processes that are the causes and effects of the 
distortion of the lamina cribrosa requires a 
complete description of the tissue, including 
characterization of its extracellular and cellular 
elements. 

The extracellular matrix consists of complex 
macromolecules such as collagens and pro- 
teoglycans (formerly called mucopolysaccha- 
rides). A variety of collagen types and pro- 
teoglycans characterize different tissues and 
impart the different physical and chemical 
characteristics of each tissue. There are also 
attachment factors, such as fibronectin and 
laminin, that attach the cells to the structural 
collagens. Examples of two different extracellu- 
lar matrices are the interstitial matrix of con- 
nective tissue such as sclera or corneal stroma, 
which contains collagen type I and HI and 
fibronectin, and basement membranes, which 
separate epithelial and endothelial cells from 
the surrounding connective tissues and con- 
tains collagen type IV, laminin, and fibro- 
nectin.” l 

Collagen types and attachment factors are 
readily demonstrated by double-antibody 
immunofluorescent histochemistry. With this 
technique, a specific antibody to the macromol- 
ecule is reacted with an unfixed tissue section 
and then localized with a second antibody. A 
fluorescence microscope provides a view of the 


the tissue. 
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Investigations into the extracellular matrix 
components of the lamina cribrosa have been 
few. A survey of scleral collagen types in bo- 
vine and human eyes gave a brief description of 
the lamina cribrosa. In addition, a recent re- 
port claims an increase in the total collagen 
content, and perhaps change in composition, 
in the lamina cribrosa of glaucomatous eyes 
compared to normal human eyes." 

We have begun to study the cell biology of 
the lamina cribrosa in ways that will character- 
ize the extracellular matrix components, the 
cells that are present, and the responses to 
increased intraocular pressure as measured by 
biosynthetic characteristics. 


Material and Methods 


Four pairs of fresh human eyes were obtained 
from the New England Lions Eye Bank and 
placed in medium 199 (containing 500 p;of 
gentamicin, per 100 ml) for 15 minutes before 
dissection. The optic nerve was cut so that it 
projected approximately 2 mm from the surface 
of the globe. An incision was made around the 
optic cup. 

Optic cups were immediately immersed in 
Tissue-Tek, frozen in dichlorodifluoromethane 
at dry-ice temperature, and stored at —70 C 
until needed. Cryostat sections 8 ym thick were 
prepared. Cross sections or sagittal sections 
were made of the optic nerve head in the area 
of the lamina cribrosa to determine the regional 
distribution of extracellular matrix components 
and changes in distribution with anteroposteri- 
or depth. 

Sections were placed on gelatin-coated mi- 
croscope slides and incubated for 30 minutes 
with specific monoclonal or polyclonal antibod- 
ies raised against human material and then 
rinsed with PBS. The sections were treated 
with fluorescein-isothiocyanate-conjugated or 
rhodamine-conjugated appropriate immuno- 
globulins for 30 minutes, rinsed with PBS, and 
mounted in glycerol-PBS (95:5). Sections were 
examined by epi-illumination with a fluores- 
cence microscope. 

To determine the specificity of the immuno- 
fluorescence staining, we incubated control 
sections with diluted appropriate nonimmune 
serum in PBS or PBS followed by the fluores- 
cent second antibody. 

Monoclonal antibodies for procollagen types 
I and IH were diluted 1:100. Additional mono- 


clonal antibodies for collagen type IV and la- 
minin were diluted 1:20 and the conjugated 
immunoglobulins were diluted 1:16. Antibody 
against human fibronectin was diluted 1:100. 


Results 


Immunofluorescent staining for human colla- 
gen types disclosed the conspicuous presence 
of collagen type IV throughout the cribriform 
plates of the lamina cribrosa (Figs. 1 and 2). 
Material positive for collagen type IV appeared 
as lamellae disposed transversely and consti- 
tuted the bulk of the structure. This positive 
material was also found surrounding the blood 
vessels in the lamina cribrosa but this location 
accounted for only a small proportion of the 
total distribution. No staining was observed in 
the nerve fascicles. 

In the prelaminar portion of the optic nerve, 
material positive for collagen type IV was 
found only around the blood vessels (Figs. 1 
and 2). In the postlaminar region of the optic 
nerve, this positive material lined the nerve 
fascicles and the walls of the blood vessels 
(Figs. 1 and 2). Staining of the basement mem- 
branes of endothelium throughout the region 
served as a positive control for the specificity of 
this antibody. No collagen type IV was found 
in the sclera or dura mater connective tissue 
except for that surrounding blood vessels. 

Identical results were obtained with both 
sources of antibodies. Control sections incubat- 
ed with nonimmune serum in PBS, instead of 
the monoclonal antibody, followed by the fluo- 
rescent second antibody had no specific stain- 
ing (Fig. 1). 

Within the limits of immunofluorescent 
staining and the small number of samples, 
there appeared to be age-related changes in 
the density of the positive staining for collagen 
type IV in the lamellar structures. We surveyed 
material from newborn and 20-, 60-, and 72- 
year-old human donors. The intensity of stain- 
ing appeared to increase with age (Figs. 1 
and 2). 

Immunofluorescent staining for laminin was 
positive with a pattern similar to collagen type 
IV in the cribriform plates of the lamina cribro- 
sa, but with less intensity (Fig. 3). Laminin was 
also associated with the blood vessels through- 
out the optic nerve head. In the newborn, 
laminin-positive staining was associated with 
blood vessels but surrounding the nerve bun- 
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Fig. 1 (Hernandez, Igoe, and Neufeld). Sagittal 
sections of the optic nerve head of a 20-year-old 
subject after incubation with monoclonal antibody to 
human collagen type IV followed by rhodamine- 
conjugated immunoglobulin. Top left, Fluorescence 
Staining of the cribriform plates (CP) and blood 
vessels (V) of the lamina cribrosa. The postlaminar 
region of the optic nerve (Post L) shows fluorescence 
staining of the blood vessel walls (V) amd surround- 
ing glia. There is no staining within the nerve bun- 
dles (Nb) (x 1,120). Top right, Fluorescence staining 
of the blood vessels of the prelaminar (Pre L) region 
of the optic nerve head (x 940). Bottom right, Lack of 
fluorescence staining when the primary antibody 
was omitted (x 940). 





Fig. 2 (Hernandez, Igoe, and Neufeld). Sagittal sections of the optic nerve head of a 60-year-old subject after 
incubation with monoclonal antibody to human type IV collagen followed by rhodamine-conjugated antibody. 
Top left, Fluorescence staining in the cribriform plates of the lamima cribrosa and staining of blood vessel walls 
(V). Note that the nerve bundles are unstained (Nb) (x 940). Top right, Higher-power view of a cribriform plate 
of the lamina cribrosa showing the lamellar pattern of the stained material in greater detail (x 1,500). Bottom 
left, Prelaminar region of the optic nerve head. The fluorescence staining is associated with the blood vessel 
walls (V) only (x 940). Bottom right, Postlaminar region of the optic nerve. The blood vessel walls and their glial 
sheaths appear intensely stained; the nerve fibers appear unstained (Xx 940). 





Fig. 3 (Hernandez, Igoe, and Neufeld). Sections of the optic nerve head stained with monoclonal antibody 
against laminin followed by fluorescein-conjugated immunoglobulin. Top left, Cross section of the optic nerve 
head at the level of the lamina cribrosa of a newborn infant. The fluorescence staining appears only in the blood 
vessel walls (V) within the cribriform plates (1,875). Top right, Sagittal section of the optic nerve head of a 
20-year-old subject. The cribriform plates show a lamellar pattern of stained material (x 1,875). Bottom left, 
Sagittal section of the optic nerve head of a 60-year-old subject. The connective tissue plates exhibit a lamellar 
pattern of stained material (x 1,500). Bottom right, Cross section of the optic nerve head at the level of the 
lamina cribrosa of a 72-year-old subject. Note the intense staining of the connective tissue plates and blood 
vessel walls in the lamina cribrosa; the nerve bundles appear unstained (X 1,875). 
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Fig. 4 (Hernandez, Igoe, and Neufeld). Sections of human optic nerve heads incubated with monoclonal 
antibody against human procollagen type III followed by rhodamine-conjugated immunoglobulin. Top left, 
Cross section of the optic nerve head of the lamina cribrosa of a newborn infant. Note the intense staining of the 
collagen fibers of the sclera and wall of the blood vessels (V). No staining was found in either the connective 
tissue plates or nerve bundles of the lamina cribrosa (X 940). Top right, Sagittal section of the optic nerve head of 
a 20-year-old subject showing no staining for collagen type III of the connective tissue plates in the lamina 
cribrosa. Note the intense staining of blood vessel walls (V) (x 940). Bottom left, Postlaminar region of the optic 
nerve showing intense staining of the arachnoid and blood vessel walls within the optic nerve (ON) vaginal 
space (VS) (940). Bottom right, Lamina cribrosa of the optic nerve of a 60-year-old subject showing 
fluorescence staining in the cribriform plates (x 1,875). 
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dles faintly. The absence of laminin in the 
cribriform plates of the lamina cribrosa of the 
newborn was in marked contrast with the adult 
eye in which laminin was distributed in a la- 
mellar pattern similar to that of collagen type 
IV. There was no laminin-positive staining in 
the sclera or within the nerve fascicles. 

Material positive for collagen type III was not 
present in the lamina cribrosa of the newborn 
or 20-year-old donor material (Fig. 4). Positive 
staining was apparent in the blood vessel walls 
throughout the optic nerve head, adjacent scle- 
ra, and arachnoid tissues. In the 60- and 72- 
year-old donor eyes, fibrils stained positively 
for collagen type III in the cribriform plates. 
Two monoclonal antibodies against human pro- 
collagen type III gave identical results. 

In eyes from newborn and 20-, 60-, and 72- 
year-old donors, immunofluorescent staining 
for material positive for human collagen type I 
was limited to fine fibrils disposed transversely 
in the cribriform plates of the lamina cribrosa 
(Fig. 5). Positive staining was found in the 


sclera and dura mater. In the sclera, collagen 
type I staining was less intense than collagen 
type III staining. A monoclonal antibody 
against human procollagen type I did not give 
positive staining in any of the tissues studied. 
We found fibronectin-positive immunofluo- 
rescent staining at the basal surface of the 
endothelium of blood vessels throughout the 
optic nerve head, arachnoid tissue, and sclera 
(Fig. 6). The marked staining in the walls of the 
central retinal artery was in contrast to the ab- 
sence of fibronectin-positive material in the 
cribriform plates of the lamina cribrosa. 


Discussion 


Our results indicated that lamina cribrosa has 
substantial quantities of collagen type IV which 
appears in lamellar patterns forming the cribri- 
form plates. In addition, laminin, but not fibro- 
nectin, is present in the cribriform plates of this 





Fig. 5 (Hernandez, Igoe, and Neufeld). Sections of the optic nerve head of a 20-year-old subject. Left, Lamina 
cribrosa reacted with a monoclonal antibody against human type I collagen followed by rhodamine-conjugated 
immunoglobulin. Positively stained materials in the form of fine fibrils are present in the cribriform plates of the 
lamina cribrosa (x 1,500). Right, Section reacted with a monoclonal antibody against procollagen type I followed 
by rhodamine-conjugated immunoglobulin. No positive stain was observed throughout the optic nerve head 
(x 940). 


146 


AMERICAN JOURNAL OF OPHTHALMOLOGY August, 1986 











Fig. 6 (Hernandez, Igoe, and Neufeld). Sections of 
the optic nerve head stained with antibody against 
human fibronectin followed by rhodamine-conju- 
gated antibody. Top left, Lamina cribrosa of a 20- 
year-old subject. Note that the fluorescence staining 
is only present in the walls of blood vessels within 
the connective tissue plates (x 1,000). Top right, 
Postlaminar region of the optic nerve with intense 
positive staining of the arachnoid in contrast with 
the lack of staining of the nerve tissue in the optic 
nerve head (ON) (1,000). Bottom left, Central ar- 
tery of the retina in a cross section of the optic nerve 
head. Note the strong positive staining of the endo- 
thelial lining of the artery (x 940). 
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tissue. The lamina cribrosa contains some colla- 
gen type III; the amount appears to increase 
with age. Some collagen type | is also present. 

The major components of basement mem- 
branes include collagen type IV” and laminin." 
Considering the codistribution of collagen type 
IV and laminin in the lamina cribrosa, we 
concluded that the extracellular matrix of the 
lamina cribrosa consists of material resembling 
basement membrane, layered transversely 
across the optic nerve and surrounding the 
nerve fascicles to form the cribriform plates. 
Such an unusual extracellular matrix is appro- 
priate to support tissue within the central nerv- 
ous system,” that is, the optic nerve. Fibro- 
blasts of the interstitial connective tissues, 
such as sclera, do not synthesize collagen 
type IV or laminin; these materials are usually 
synthesized by cells like epithelium. The cells 
responsible for synthesis of these materials in 
the lamina cribrosa are unknown. 

Studies on the central nervous system have 
indicated that laminin appears within the ex- 
tracellular matrix after birth. In nervous tis- 
sue, this attachment factor is synthesized by 
astrocytes, supports the growth of neurites in 
culture, and increases in concentration after 
neural injury.’ Fibronectin is not a significant 
component of the extracellular matrix of the 
central nervous system, but is present in sclera 
and other interstitial tissues. 

Our results strongly indicated that the lami- 
na cribrosa extracellular matrix is not part of 
the sclera nor composed of tissue like sclera. 
We believe that the lamina cribrosa is a special- 
ized tissue within the central nervous system 
with vegetative and supporting functions for 
the axons passing through. 

This work is highly relevant to understand- 
ing degenerative, atrophic, and inflammatory 
changes of the optic nerve head. Studying the 
extracellular matrix components of the lamina 
cribrosa provides a basis for considering chang- 
es that may occur on the cellular and molecular 
level and that may account, at least partially, 
for the abnormalities of primary open-angle 
glaucoma, optic atrophy, and other degenera- 
tive changes of this tissue. Characterization of 
the cells of the lamina cribrosa for their abilities 
to synthesize and degrade extracellular matrix 
macromolecules may provide a new under- 
standing of the changes that occur in diseases 
of the optic nerve head. 
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Surgical Vitrectomy for Pseudophakic Malignant 


Glaucoma 





Mary G. Lynch, M.D., Reay H. Brown, M.D., Ronald G. Michels, M.D., 
Irvin P. Pollack, M.D., and Walter J. Stark, M.D. 


Four eyes that had undergone cataract extrac- 
tion with intraocular lens implantation devel- 
oped malignant glaucoma. Three eyes had pos- 
terior chamber lenses and one eye had an 
anterior chamber lens. Medical therapy was 
unsuccessful in each case. One eye was treated 
with Nd-YAG laser disruption of the anterior 
hyaloid face, but this did not reverse the glau- 
coma. In all four eyes pars plana vitrectomy 
reversed the glaucoma process. In the eyes 
with posterior chamber lenses, the vitrectomy 
included excision of a localized area of lens 
capsule and zonules. A pathway for the ante- 
rior flow of aqueous was created without dislo- 
cating the intraocular lens. 


MALIGNANT GLAUCOMA is characterized by 
increased intraocular pressure with a shallow 
or flat anterior chamber despite a patent iridec- 
tomy. The condition develops primarily in eyes 
with anatomically narrow anterior chamber an- 
gles, and it usually occurs after a glaucoma 
surgical procedure, such as iridectomy or filter- 
ing surgery.’ However, malignant glaucoma 
has been reported in eyes with neither a history 
of glaucoma nor antecedent surgery.”” 

The proposed mechanism of malignant glau- 
coma involves a misdirection of aqueous humor 
passing posteriorly into or behind the vitreous 
gel.*° The cause of the misdirected aqueous 
flow is unknown, although increased resistance 
through the anterior vitreous is thought to 
initiate or perpetuate the posterior flow of aq- 
ueous humor.*! This resistance may occur at 
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ie level of the ciliary body, and has been > oe 


called ‘‘ciliovitreal block.” Treatment of malig- 


nant glaucoma has included mydriatic and cy- _ a8 oe 
cloplegic drugs, osmotic agents, photocoagula- | 


tion of the ciliary processes, laser disruption of ` 
the anterior hyaloid surface, and vitrectomy. 

Malignant glaucoma has recently been re- | 
ported in eyes after intracapsular cataract ex- 
traction with anterior chamber or iris-fixated | 
intraocular lenses."" The situation may differ 
after extracapsular cataract surgery. After ex- 
tracapsular surgery, many eyes contain residu- 
al cortex and fibrocellular material in addition 
to a posterior capsule and lens zonules. These 
structures probably contribute to the increased 
resistance within the anterior segment and may 
make laser disruption of the anterior vitreous 
difficult. Pars plana aspiration of fluid vitreous 
may be less successful in reversing the glauco- 
ma as the area of increased resistance extends 
anteriorly to include lens cortex and fibrocellu- 
lar material. Furthermore, in an eye containing 
an intraocular lens, the goals of surgery are 
expanded to include preservation of the intra- 
ocular lens. 

We treated four pseudophakic eyes that de- 
veloped malignant glaucoma. Three eyes had 
undergone extracapsular cataract extraction 
and implantation of posterior chamber intraoc- 
ular lenses. Intracapsular cataract extraction 
was done and an anterior chamber intraocular 
lens was implanted in the fourth eye. None of 
the patients responded to medical therapy. 
Disruption of the anterior hyaloid surface with 
the Nd-YAG laser was unsuccessful in relieving 
the glaucoma in one eye. All four eyes under- 
went successful pars plana vitrectomy with 
relief of the glaucoma process and preservation 
of the intraocular lens. 





Case Reports 


Case 1 
An 80-year-old woman had a history of bilat- 
eral narrow-angle glaucoma and had under- 
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gone successful bilateral surgical iridectomies 
at the age of 74 years. The left eye developed a 
cataract that was removed by intracapsular ex- 
traction one year later with placement of an 
iris-fixated intraocular lens. The postoperative 
course was complicated by a flat anterior cham- 
ber and increased intraocular pressure. After 
three surgical procedures, the anterior cham- 
ber was re-formed, but the eye developed bul- 
lous keratopathy. A corneal transplant was 
performed, and visual acuity improved to 
20/60. Intraocular pressure was kept below 21 
mm Hg in both eyes by timolol. 

When the right eye developed a cataract, an 
extracapsular cataract extraction was per- 
formed with placement of a posterior chamber 
intraocular lens. A second peripheral iridecto- 
my was made at the time of surgery. The axial 
length of the right eye, measured preopera- 
tively by A-scan ultrasonography, was 23.23 
mm. One week postoperatively, while the pa- 
tient was still receiving topical tropicamide, the 
anterior chamber was shallow without a wound 
leak, but the intraocular pressure was 16 mm 
Hg. In an attempt to deepen the anterior cham- 
ber, pilocarpine was instilled in the eye. The 
patient returned with a flat anterior chamber 
and an intraocular pressure of 50 mm Hg. 
Cycloplegic and antiglaucoma therapy did not 
reverse the glaucoma. No choroidal detach- 
ment was visible. A third iridectomy was per- 
formed with the argon laser, but the anterior 
chamber failed to deepen. 

A pars plana vitrectomy was performed with 
infusion also provided through the pars plana. 
A core vitrectomy was performed first but the 
anterior chamber failed to deepen. The anterior 
chamber was then re-formed by injecting bal- 
anced salt solution (BSS) through a limba! knife 
tract. The vitrectomy probe was positioned be- 
hind each iridectomy in turn. The presence of 
cortical remnants and capsule precluded direct 
visualization of the probe tip through the iri- 
dectomy. Therefore, before the cutting mode 
was activated, the position of the probe behind 
the iridectomy was confirmed by moving the 
probe tip anteriorly and deforming the iris in 
the area of the iridectomy. Anterior vitreous 
gel was excised along with few zonules and a 
small area of peripheral lens capsule. This was 
achieved by using low suction and a high cut- 
ting rate. Once a direct pathway was created, 
the anterior chamber re-formed spontaneously 
and remained deep. The sclerotomy sites were 
closed with 7-0 polyglycolic acid sutures. Post- 
operatively, visual acuity was 20/30 and the 
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intraocular pressure was below 20 mm Hg with 
timolol treatment. 


Case 2 

An 89-year-old man had a history of bilateral 
narrow-angle glaucoma. A filtering procedure 
had been previously performed on the right 
eye. Postoperatively the eye developed in- 
creased intraocular pressure with a flat anterior 
chamber, and the eye lost light perception. A 
surgical peripheral iridectomy had been per- 
formed on the left eye. This eye subsequently 
developed a cataract. 

An extracapsular cataract extraction was per- 
formed on the left eye with placement of a 
posterior chamber intraocular lens. Preopera- 
tively, the axial length of the left eye was 21.65 
mm. At the time of surgery, a second peripher- 
al iridectomy was made. One week after sur- 
gery, the anterior chamber was flat and the 
intraocular pressure was 35 mm Hg. Seidel 
testing was negative. The retina and choroid 
were flat. Visual acuity was 4/200. 

Mydriatic and cycloplegic therapy failed to 
reverse the glaucoma, and a pars plana vitrec- 
tomy was performed with infusion also provid- 
ed through the pars plana. First, a small por- 
tion of vitreous gel was excised to soften the 
eye, and BSS was injected through the corneo- 
scleral limbus to deepen the anterior chamber. 
However, the anterior chamber flattened again. 
Further central vitreous gel was excised, but 
the anterior chamber remained flat. The ante- 
rior chamber was again re-formed by injection 
of BSS. The vitrectomy probe was positioned 
behind and visualized through one of the iri- 
dectomies. With low suction and a high cutting 
rate, anterior cortical vitreous was excised 
along with a focal area of lens zonules and 
capsule. No damage was done to the optic or 
haptic portions of the intraocular lens optic or 
haptics or to the zonules elsewhere. The ante- 
rior chamber deepened spontaneously and re- 
mained formed. The sclerotomies were closed 
with 7-0 polyglycolic acid sutures. Visual acuity 
improved to 20/70, and the intraocular pressure 
was 18 mm Hg without medication. 


Case 3 

An 84-year-old man had lost his left eye to 
trauma during childhood. At 50 years of age 
open-angle glaucoma in the right eye was diag- 
nosed. Gonioscopy showed a normal angle. He 
received maximum tolerated medical therapy 
until 1981 when he became intolerant of pilo- 
carpine because of progressive nuclear sclero- 
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sis. Argon laser trabeculoplasty was performed 
for 360 degrees. Pilocarpine was discontinued, 
and the intraocular pressure remained at or 
below 23 mm Hg. Visual acuity later decreased 
to hand motions because of a progressive lens 
opacity. 

In September 1984, a combined extracapsular 
cataract extraction-trabeculectomy was per- 
formed with placement of a posterior cham- 
ber intraocular lens. Preoperatively, the axial 
length of the eye was 22.00 mm. Two peripheral 
iridectomies were made at the time of surgery. 
Postoperatively, a conjunctival wound leak was 
noted. The intraocular pressure was less than 2 
mm Hg, the anterior chamber was flat, and 
choroidal detachment was present. The con- 
junctiva was resutured, the anterior chamber 
was re-formed, and the choroid was drained. 
The following day, the intraocular pressure 
was 30 mm Hg and the anterior chamber was 
flat. Seidel testing was negative and the iridec- 
tomies were patent. Choroidal detachment was 
not present. 

A pars plana vitrectomy was performed. A 
limbal incision was made superonasally with a 
Ziegler knife and a 25-gauge infusion cannula 
was placed in the anterior chamber. A core 
vitrectomy was performed, but the anterior 
chamber remained shallow. The anterior corti- 
cal vitreous behind one of the iridectomies was 
excised along with few zonules and a small area 
of peripheral lens capsule. The anterior cham- 
ber re-formed spontaneously and remained 
deep thereafter. The intraocular lens remained 
centered and visual acuity improved to 20/80. A 
bleb was present initially, and the intraocular 
pressure was below 20 mm Hg without medica- 
tion. The bleb later failed, and the intraocular 
pressure was kept below 23 mm Hg by timolol 
0.5% twice a day and 50 mg of methazolamide 
twice a day. 


Case 4 

A 77-year-old woman had no history of glau- 
coma. In June 1983, she underwent an unevent- 
ful intracapsular cataract extraction in the 
right eye with placement of an anterior cham- 
ber intraocular lens. Preoperatively, the axial 
length of the eye, measured by A-scan ultra- 
sonography, was 22.01 mm. A peripheral iri- 
dectomy was not performed at the time of 
surgery. Postoperatively, iris bombé occurred 
around the intraocular lens although the intra- 
ocular pressure was 15 mm Hg. Two argon laser 
iridotomies were performed, but the anterior 
chamber failed to deepen. Five days later, a 





surgical iridectomy was performed, and an air _ 
bubble was placed in the anterior chamber. 
Subsequently, the anterior chamber became flat 
again, and the intraocular pressure was 30 mm 
Hg despite cycloplegic and osmotic therapy. 
The Nd-YAG laser was used to rupture the 
center of the anterior hyaloid face posterior to 
the intraocular lens. A large opening was 
made, but the anterior chamber remained flat. 

A pars plana vitrectomy was then performed. 
A 30-gauge cannula was introduced through 
the corneoscleral limbus to provide infusion. A 
core vitrectomy included excision of the central 
anterior hyaloid face. Posterior synechiae be- 
tween the iris and the intraocular lens were 
broken. Despite these maneuvers, the anterior 
chamber remained shallow. It seemed likely 
that iridovitreal adhesions were obstructing the 
previous iridectomies. Two additional iridecto- ` 
mies were created at the 9 and 3 o'clock meridi- © 
ans through limbal incisions. Thereafter, the 


anterior chamber deepened to aphakic depth. 
The limbal incisions were closed with 10-0. 


nylon, and the sclerotomy site was closed with 
7-0 polyglycolic acid sutures. Postoperatively, 
visual acuity improved to 20/25 and the intraoc- 
ular pressure was 18 mm Hg without medica- 
tion. 





Discussion 


Therapy for malignant glaucoma has been 
directed toward reestablishing the normal flow 
of aqueous humor from the posterior segment 
to the anterior chamber. Mydriatic and cyclo- 
plegic agents were first advocated by Chandler 
and Grant“ on the assumption that weakened 
zonules allow the crystalline lens to be dis- 
placed anteriorly. Osmotic therapy was also 
suggested as a means of decreasing vitreous 
volume and allowing deepening of the anterior 
chamber. However, medical therapy failed to 
relieve the pathogenic mechanism in many 
aphakic cases, and disruption of the anterior 
hyaloid surface was necessary to reestablish 
normal aqueous flow.* This has been accom- 
plished with a knife or needle,’ vitrectomy 
instrumentation,'* and the nd-YAG laser.” 
Others have reported successful treatment of 
malignant glaucoma by cryotherapy” or argon 
laser treatment of the ciliary processes.” 

If medical management, laser treatment, and 
cryotherapy are not effective, surgical inter- _ 
vention is required.” Discission of the anterios — 
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hyaloid surface with aspiration of fluid trapped 
in the vitreous cavity has been used, but this 
technique requires an aphakic eye or simulta- 
neous lens extraction.* Pars plana aspiration 
of fluid from the vitreous cavity has also been 
effective in reestablishing normal aqueous 
flow, but several procedures may be re- 
quired.“ 

Pars plana vitrectomy also can be used to 
excise the anterior vitreous gel obstructing 
fluid flow. The central vitreous gel is excised 
together with vitreous behind any iridectomy 
to create a pathway for normal anterior flow of 
aqueous. Vitrectomy methods have been used 
successfully to treat phakic and aphakic eyes 
with malignant glaucoma when other methods 
have failed." Malignant glaucoma has also 
been reported in several eyes after intracap- 
sular cataract extraction with anterior chamber 
or iris-fixated intraocular lenses." Some of 
these cases were treated by pars plana vitrec- 
tomy, but details of the procedures were not 
described. 

Pseudophakic eyes, especially after extracap- 
sular cataract extraction, often contain residual 
cortical lens material that incites a cellular and 
fibrous reaction in the equatorial region of the 
lens capsule. This may contribute to blockage 
of aqueous flow through the lens zonules or 
between the ciliary processes and capsule. In 
such eyes, aspiration of fluid from the central 
vitreous cavity may not reverse the glaucoma 
because structures contributing to the in- 
creased resistance lie anterior to the ciliary 
body. Thus, in addition to a core vitrectomy, a 
direct pathway must be created through this 
zonular-capsular inflammatory barrier. How- 
ever, in eyes with posterior chamber intraocu- 
lar lenses, as few zonules should be removed as 
possible to preserve the integrity of the posteri- 
or capsule and prevent lens dislocation. 

We prefer a pars plana approach to treat 
pseudophakic malignant glaucoma. The vitre- 
ous cutter is introduced into the superonasal or 
superotemporal quadrant 3 mm posterior to the 
corneoscleral limbus. We now prefer infusion 
through the pars plana. However, if the ante- 
rior chamber is extremely shallow preopera- 
tively, infusion can be introduced through the 
corneoscleral limbus to deepen the anterior 
chamber. A fiberoptic illumination probe and a 
precorneal contact lens may be necessary for 
adequate visualization within the vitreous cavi- 
ty. A core vitrectomy is performed first, avoid- 
ing any damage to the lens capsule. This step 


decompresses the eye and allows further deep- 
ening of the anterior chamber with balanced 
salt solution. Next, without activation of the 
cutting mode, the vitrectomy probe is posi- 
tioned far peripherally, directly behind a previ- 
ous iridectomy. If the visualization of the probe 
through the iridectomy is poor, the probe tip is 
used to distort the iris around the iridectomy 
site. Similarly, the location of the intraocular 
lens optic and haptics can be determined by 
forward displacement of the lens against the 
iris. If the anterior chamber is nearly flat, it 
should be re-formed before this maneuver by 
injecting fluid, air, or sodium hyaluronate 
through the corneoscleral limbus. The anterior 
vitreous and fibrocellular membrane behind 
the existing iridectomy are then excised. This is 
accomplished with the cutting port directed 
anteriorly and with low suction and a high 
cutting frequency. A small area of lens zonules 
and capsule is excised along with vitreous. 
However, the peripheral location behind the 
iridectomy minimizes damage to these struc- 
tures. The surgeon must also be aware of the 
position of the lens optic and haptics to avoid 
damage by the vitrectomy probe. 

Malignant glaucoma occurs more often in 
small eyes with anatomically narrow anterior 
chamber angles. Two of our patients had histo- 
ries of bilateral narrow-angle glaucoma. Both 
were successfully treated by iridectomy before 
cataract surgery. Such a history may alert the 
surgeon to the possibility of malignant glauco- 
ma developing postoperatively. However, ma- 
lignant glaucoma has also been reported in 
eyes without previous glaucoma. Presumably, 
these eyes are also anatomically predisposed 
and relatively smaller in size but do not have 
narrow angles. All four eyes in our series had 
short axial lengths. Thus, a short axial length in 
an eye with no history of glaucoma should 
warn the surgeon of the possibility that malig- 
nant glaucoma may develop postoperatively. 

Pars plana vitrectomy is reserved for cases of 
pseudophakic malignant glaucoma that fail to 
respond to more conservative therapy. An ini- 
tial attempt is made to reestablish normal aque- 
ous flow by mydriatic and cycloplegic therapy, 
osmotic agents, and laser disruption of the 
anterior vitreous surface. However, if these 
methods are not successful, pars plana vitrec- 
tomy should be performed without delay to 
minimize the development of peripheral ante- 
rior synechiae and other permanent structural 
damage. 
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Comparison of the Challenger Digital Applanation 


Tonometer and the Goldmann Applanation Tonometer 


reer ULUS 


Jennifer I. Lim, B.S., and Jon M. Ruderman, M.D. 


We compared the Challenger electronic to- 
nometer to the Goldmann applanation tonom- 
eter in 70 eyes without corneal abnormalities. 
There was a good overall correlation between 
the two machines. Correlations between in- 
terobserver readings were excellent, demon- 
Strating that obtaining reproducible measure- 
ments is possible with either machine. 
However, the scattergrams indicated that the 
Challenger tonometer gave consistently lower 
readings and showed more variability than the 
Goldmann tonometer. Additionally, the mean 
underestimation of intraocular pressure in- 
creased as the intraocular pressure increased 
above 20 mm Hg. Therefore, the Challenger 
electronic tonometer as presently calibrated is 
not accurate enough for clinical use in the 
detection and management of glaucoma. 


MEASUREMENT of intraocular pressure playsa 
significant role in the detection and follow-up 
of patients with glaucoma. The applanation 
tonometer, introduced by Goldmann in 1955, 
provided direct accurate measurements of in- 
traocular pressure relatively independent of 
scleral rigidity.! The Mackay-Marg electronic 
applanation tonometer, introduced in 1959, 
was clinically useful? but, unfortunately, is no 
longer produced. In the past few years similar 
tonometers have been developed. Theoretical- 
ly, they have the advantages of quick, repro- 
ducible, sterile, and unbiased intraocular pres- 
sure determinations irrespective of corneal 
abnormalities. However, studies comparing 
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these newer electronic tonometers to the Gold- 
mann tonometer have shown them to be inac- 
curate. The Cavitron Biotronics,! Dicon CAT 
100,° EMT-20,° and Ultra electronic’ tonometers 
have all proven to be unreliable. The EMT-20 
tonometer was recently redesigned to correct 
deficiencies noted in previous studies.*§ 

The Challenger digital electronic applanation 
tonometer is the outcome of the redesigned 
EMT-20. The Challenger tonometer operates on 
a principle similar to the Mackay-Marg tonome- 
ter with the addition of an internal logic system 
and an optically coupled sensor. The internal 
logic system supposedly separates valid from 
unacceptable readings and presents them as a 
digital display. The optically coupled sensor 
contains an infrared beam that when disturbed 
by sensor rod movement during applanation 
activates the electronic circuit that measures 
the intraocular pressure. The tonometer em- 
ploys a probe with a 3.0-mm applanating sur- 
face containing a central coplanar 1.5-mm sen- 
sor tip. After a sterile cover and then a drop of 
wetting solution are placed on the probe end, 
applanation perpendicular to the corneal sur- 
face yields a beep and digital display of intraoc- 
ular pressure in rnillimeters of mercury. This 
instrument has potential applications in pa- 
tients with irregular corneas, in infants, in 
situations where only brief contact without 
anesthesia is possible, and in general office 
practice. Therefore, we attempted to determine 
the correlation between the Challenger and 
Goldmann tonometers. An additional goal was 
to assess the correlation between measure- 
ments by both instruments in the hands of an 
experienced physician and a newly trained 
medical student. 


a a 
Subjects and Methods 
| 


Subjects for this study were taken from the 
Northwestern University glaucoma clinic and 
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from the resident clinic patient population over 
a one-month period. The 35 subjects, who were 
31 to 79 years old, included 28 with known 
glaucoma and seven without glaucoma. We 
excluded subjects with scarred corneas and 
those who could not cooperate. An informed 
consent was obtained from the patients and the 
study was approved by the Investigational Re- 
view Board on Human Experimentation. 

We each took independent measurements. 
One observer (J.M.R.) was an experienced 
glaucoma subspecialist and the other J.1.L.) 
was a medical student trained to use both 
tonometers over a one-month period. One drop 
of fluorescein sodium 0.25% and benoxinate 
HCl 0.4% (Fluress) was instilled and intraocu- 
lar pressure was determined by each observer 
using the two machines sequentially, with the 
right eye tested first and the left eye tested 
second. The order of observers and machines 
was randomized. The Goldmann tonometer 
was calibrated according to the manufacturer's 
specifications. Before each Goldmann determi- 
nation, the applanation force was set to 12 mm 
Hg. The Challenger tonometer was calibrated 
before each patient. In each instance the pa- 
tients were instructed to look straight ahead at 
a distant light source; measurements were 
performed with patients upright and without 
manual pressure exerted on the globe. Three 
Goldmann measurements and six Challenger 
measurements were performed on each eye and 
recorded immediately. Since the Challenger 
tonometer presents intraocular pressure results 
in a digital display, operator bias was not a 
factor. To eliminate bias in the Goldmann meas- 
urements, readings were verified by an inde- 
pendent observer. Intervals between interob- 
server readings averaged two minutes. 

Intraocular pressure readings were rounded 
to the nearest millimeter of mercury. The three 
Goldmann readings were averaged to one final 
value. For Challenger readings, the highest and 
lowest were eliminated and the remaining four 
averaged. The variance of individual readings 
from the mean was separately determined for 
each machine on each eye. Data were plotted 
on a scattergram and correlation coefficients 
were determined for Goldmann vs Challenger 
readings. We then used the paired t-test to 
determine whether the mean intraocular pres- 
sure readings differed significantly between 
each machine for the overall range of intraocu- 
lar pressures, for intraocular pressures =20 mm 
Hg, and for intraocular pressures =21 mm Hg. 
We calculated the average difference between 


the Goldmann and Challenger readings and 
determined 95% confidence limits. In addition, — 
to evaluate the relationship between interob- 
server measurements and to determine wheth- 
er a newly trained student could produce 
reliable readings, we calculated correlation co- 
efficients between physician and student meas- 
urements. 


anaa eaea 


Results 


anan A amaian 


There was a good overall correlation between 
the Challenger and Goldmann tonometers: r = 
0.91 (R.E.) and 0.95 (L.E.) for the physician and 


0.82 (R.E.) and 0.93 (L.E.) for the medical _ = 
student. However, the scattergrams (Fig. 1) — 


and regression line slopes show that the Chal- _ 
lenger tonometer consistently yielded lower . 
readings than the Goldmann tonometer: slope z 
= 0.62 (R.E.) and 0.65 (L.E.) for the physician 
and 0.58 (R.E.) and 0.65 (L.E.) for the medical . 
student. The paired t-test showed that the — 
Challenger tonometer significantly underesti- 
mated intraocular pressure (P<.001). The aver- 
age underestimation for intraocular pressure 
221 mm Hg was significantly greater (P<.001) 
than for intraocular pressures =20 mm Hg 
(Table 1). Interobserver measurements showed 
an excellent correlation between physician and 
student for Goldmann readings (r = 0.99 for the 
right eye and 0.98 for the left eye) and a good 
correlation for Challenger readings (r = 0.90 for 
the right eye and 0.95 for the left eye) (Fig. 2). 
The average variance of intraocular pressure 
was significantly larger with the Challenger 
tonometer than with the Goldmann tonometer 
(P<.001; Table 2). 
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Discussion 


rie meaane 


These results show that while there was a 
good overall correlation between the Challeng- 
er and the Goldmann tonometers, the scat- 
tergram slopes and the average difference 
between the readings indicated that the Chal- 
lenger tonometer consistently yielded lower 
values than the Goldmann tonometer. The 
scatter of values (shown by variance calcula- 
tions) for the Challenger tonometer was much 
greater than for the Goldmann tonometer, indi- 


cating less reliable results. In addition, for Eo 
intraocular pressures above 20 mm Hg, the 
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Fig. 1 (Lim and Ruderman). Scattergrams comparing intraocular pressure measurements with the Challenger 


~ and Goldmann tonometers show good correlation but consistently lower values for the Challenger tonometer. 


=< underestimation was greater. Our results re- underestimation of intraocular pressure at 
= sembled those of Gelatt, Gum, and Barrie who higher levels. 

¿© evaluated the EMT-20 on glaucomatous globes Possible reasons for the lower intraocular 
of beagles and founda progressively increasing pressure readings include incorrect technique, 


ae TABLE 1 
- COMPARISON OF READINGS 
EO e a 


MEASUREMENT RE. 





CE: R.E. LE. 







Coefficient of correlation 0.91 0.95 0.82 0.93 
Slope of regression line 0.62 0.65 0.58 0.65 
Average of Goldmann-Challenger 

readings (mm Hg) 4,71 5.23 6.06 4.43 
t-test 5.90* 7.93* 7.63* 6.398* 
95% confidence limits 1.82 to 7.66 2.83 to 7.63 3.18 to 8.94 1.91 to 6.95 
For values = 20 mm Hg 

Average of Goldmann-Challenger 

readings (mm Hg) 3.89 2.32 1.79 2.58 

95% confidence limits 0.90 to 6.88 0.27 to 4.37 0.15 to 3.43 0.90 to 4.26 
For values = 20 mm Hg 
Average of Goldmann-Challenger 

readings (mm Hg) 8.43 7.06 8.19 8.38 
95% confidence limits 3.69 to 13.56 2.74 to 11.38 3.79 to 12.59 1.66 to 15.09 





*P < 001. 
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Fig. 2 (Lim and Ruderman). Interobserver measurements of intraocular pressure show an excellent correlation 
for the Goldmann readings and an excellent but lesser correlation for the Challenger readings. 


the effect of repeated determinations, the effect 
of accommodation, the instantaneous nature of 
the Challenger measurements, or inherent cali- 
bration error. Only the final explanation is 
plausible. 

The good correlation between physician and 
student obtained with the Challenger tonome- 
ter showed evidence of consistent technique 
and reproducible results. Because repeated de- 
termination of intraocular pressure causes a 
decrease in subsequent readings,*® the order 
was randomized so that initial measurements 
were done with the Challenger tonometer as 
often as with the Goldmann tonometer. 

Mauger, Likens, and Applebaum’ and 
Armaly and Rubin” showed an average de- 
crease in intraocular pressure of 2 or 3 mm Hg 
during accomodation. Therefore, we instructed 
patients to look at a light source 20 ft away 
during intraocular pressure determinations. 
However, most patients noticed the proximity 
of the tonometer and probably accommodated 
with both machines. Therefore, the effect of 
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accomodation should be equal and should not _ S 


affect the results. 
Moses and Arnzen’s!" study of instantaneous 
tonometers showed that intraocular pressure 


depends on the amplitude and periodicity of 


the pressure variation, caused by the pulse 
pressure and respiration, around the mean in- 
traocular pressure. The number of estimates 
employed is also directly related to reliability 


TABLE 2 
MEAN VARIANCE IN READINGS 


papamitan anan EANO NARADA ATEENA ATEENASTA EAA 


GOLDMANN TONOMETER CHALLENGER TONOMETER 

READINGS {mM Ha) (mM HG) 
Physician 

R.E. 0.62 2,39 

L.E. 0.71 2.08 | 
Student 

R.E. 0.59 1.89 P 

LE. 0.60 2.26 = 
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and accuracy. Since the instantaneous nature 
of Challenger measurements precludes esti- 
mating the influences of the pressure cycle on 
intraocular pressure measurements, we per- 
formed several determinations and averaged 
the four middle values. The inherent inaccura- 
cy in measuring intraocular pressure by a sin- 
gle instantaneous tap with an electronic tonom- 
eter, as opposed to averaging the horizontal 
mires movement of the Goldmann tonometer, 
remains a disadvantage. 

The increasing underestimation of Challeng- 
er measurements as intraocular pressure in- 
creased was probably the result of an inherent 
defect in the machine or of inaccurate initial 


= >> calibration. Because of the potential advantag- 


es of this type of tonometer for patients who 
cannot tolerate topical anesthesia or for those 
who have irregular corneas, further research is 
indicated. 
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The Ocular Hypertensive Effect of 0.25% Fluorometholone | 


in Corticosteroid Responders 








Michael Kass, M.D., Janet Cheetham, Pharm.D., Efraim Duzman, M.D., 
and P. Joshua Burke, M.S. 


Fourteen subjects known to be corticoster- 
oid responders participated in a double- 
masked, randomized study comparing the 
ocular hypertensive effect of 0.25% fluoro- 
metholone suspension with that of 0.1% dexa- 
methasone sodium phosphate. Subjects in- 
stilled one drop of fluorometholone in one eye 
and one drop of dexamethasone in the fellow 
eye four times daily for up to six weeks. 

Although both medications increased intra- 
ocular pressure, endpoint substitution analy- 
sis demonstrated that mean intraocular pres- 
sure increases from baseline in the eyes treated 
with fluorometholone were significantly lower 
than those in the eyes treated with dexametha- 
sone at weeks 2, 4, and 6 (P=.05). Also, mean 
maximum intraocular pressure was significant- 
ly lower in the eyes treated with fluorometho- 
lone than in the eyes treated with dexametha- 
sone (P = .001). These results indicated that 
0.25% fluorometholone is less likely to in- 
crease intraocular pressure in corticosteroid 
responders than 0.1% dexamethasone. 


TOPICALLY ADMINISTERED Ophthalmic cortico- 
steroids are effective in reducing postoperative 
ocular inflammation and in treating inflamma- 
tory disorders of the eye.'* Prolonged use of 
these corticosteroids, however, can increase 
intraocular pressure and cause glaucomatous 
damage.** These adverse effects have limited 
the use of corticosteroids in patients with glau- 
coma and in known corticosteroid responders, 
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individuals who exhibit a dramatic increase in ee 


intraocular pressure after prolonged treatment 
with topical corticosteroids. 

The ophthalmic corticosteroids currently — 
available vary in their anti-inflammatory activi- 
ty and in their tendency to increase intraocular — 
pressure. Fluorometholone, as a 0.1% suspen- — 
sion, is an example of a corticosteroid that _ 
combines potent anti-inflammatory activity | 
with a low propensity for increasing intraocular ~ 
pressure.” | 

Previous studies indicated that fluorometho- 
lone was less likely to increase intraocular pres- 
sure than another corticosteroid, dexametha- 
sone. When a corticosteroid provocative test 
was used to compare the two drugs, Akingbe- — 
hin® found that 15 of the 24 eyes treated with © 
0.1% dexamethasone showed an increase in 
intraocular pressure of more than 5 mm Hg 
whereas only two of the 24 eyes treated with 
0.1% fluorometholone showed such an in- 
crease. In another study, of 14 subjects who 
had experienced an increase in intraocular 


pressure with 0.1% dexamethasone, 13 were | 


not affected by subsequent treatment with 0.1% 


fluorometholone.* Stewart, Smith, and Rosen- ae 
thal’ found that 0.1% dexamethasone sodium = 


phosphate took significantly less time (three 


weeks) than 0.1% fluorometholone acetate ae 


(four weeks) to evoke an intraocular pressure 
increase of 10 mm Hg in corticosteroid re- 
sponders. When comparing corticosteroid in- 
hibition of lymphocyte transformation with 
ability to increase intraocular pressure in corti- 
costeroid responders, Cantrill and associates” 
showed that 0.1% dexamethasone had more 
than three times the ocular hypertensive effect 
of 0.1% fluorometholone. 

As a result of these studies, we decided to 
investigate the ocular hypertensive effects of 
0.25% fluorometholone in corticosteroid re- 
sponders. A previous pilot study, comparing 


0.25% flucrometholone with 0.1% betametha- a: 


sone, suggested that the higher concentration © 
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of fluorometholone had little effect on intraocu- 
lar pressure. 

We were particularly interested in testing this 
higher concentration of fluorometholone be- 
cause bioavailability studies in rabbits indicate 
that more than twice as much fluorometholone 
is available to ocular tissues after treatment 
with 0.25% fluorometholone than after treat- 
ment with 0.1% fluorometholone (unpublished 
data). This large increase in bioavailability sug- 
gests that the higher concentration of fluoro- 
metholone may have a significantly greater 
therapeutic effect than the lower concentration. 





Subjects and Methods 





The study was a randomized, double- 
masked, paired comparison of 0.25% fluoro- 
metholone and 0.1% dexamethasone sodium 
phosphate. Complete masking could not be 
guaranteed, however, since fluorometholone 
was a suspension and dexamethasone a solu- 
tion. 

Fourteen known corticosteroid responders 
participated in thé study. Prospective partici- 
pants were considered to be corticosteroid re- 
sponders if their intraocular pressure values 
increased by 10 mm Hg or more after six weeks 
of treatment with an ophthalmic corticosteroid 
instilled four times daily. All patients had in- 
traocular pressure values =25 mm Hg at study 
entry. None of the study participants had a 
history of previous ocular disease or surgery 
and none of the women were pregnant or were 
nursing mothers. During the study, partici- 
pants did not take concomitant ocular or sys- 
temic medications that would alter intraocular 
pressure. The characteristics of the study pop- 
ulation are presented in Table 1. 

After giving informed consent, each subject 
underwent a comprehensive ophthalmologic 
examination that included ophthalmoscopy, 
biomicroscopy, applanation tonometry, and 
visual acuity and visual field testing. Patients 
were instructed to use 0.25% fluorometholone 
ophthalmic suspension in one randomly as- 
signed eye and 0.1% dexamethasone ophthal- 
mic solution in the fellow eye. One drop of each 
medication was instilled four times daily for six 
weeks. Treatment of an eye was discontinued 
before six weeks if the intraocular pressure was 
235 mm Hg at any visit or >30 mm Hg at two 
consecutive visits no more than one week 
apart. Patients returned for reexaminations 


TABLE 1 
CHARACTERISTICS OF THE 14 SUBJECTS 





CHARACTERISTICS NO. 
Age (yrs) 
Mean 60.3 
Range 41 to 71 
Sex 
Female 2 
Male 12 
Race 
White 11 
Black 
Iris color 
Blue 5 
Green 3 
Brown 6 





every two weeks at approximately the same 
time of day and two weeks after treatment was 
stopped for a final examination. 

We analyzed the ocular hypertensive effect of 
the test medications by three methods: (1) com- 
parison of mean change in intraocular pressure 
using endpoint substitution analysis; (2) com- 
parison of the mean maximum intraocular pres- 
sure; and (3) comparison of the drugs in terms 
of time to discontinuation of treatment because 
of increased intraocular pressure. The paired 
t-test was used in analyses 1 and 2 and an exact 
test based on the binomial distribution” was 
used in analysis 3. In all statistical analyses, a P 
value =.05 indicated significance. 

Other variables evaluated included visual 
acuity, biomicroscopic and ophthalmoscopic 
findings, adverse experiences, and visual fields 
at the initial and final visit. A decreased visual 
field or change from normal to abnormal in any 
biomicroscopic or ophthalmoscopic finding 
was considered clinically significant. Also con- 
sidered clinically significant were changes from 
baseline in corrected visual acuity of two lines 
or more on the standard Snellen eye chart. 





Results 





Intraocular pressure—Table 2 shows the 
mean intraocular pressure changes from base- 
line. Increases from baseline for both treat- 
ments were significant at each follow-up visit, 
ranging from 4.4 to 8.1 mm Hg with fluoro- 
metholone and from 8.1 to 11.6 mm Hg with 

















Vol. 102, No. 2 _ 


TABLE 2 
CHANGES IN INTRAOCULAR PRESSURE* 


MEAN (+ S.D.) VALUES WITH 
0.25% FLUOROMETHOLONE 


Hypertensive Effect of 0.25% Fluorometholone 










MEAN (= S.D.) VALUES WITH 


BETWEEN-GROUP 


INTRAOCULAR PHESSUNE eea nnn TTDI UNS ES 


INTRAOCULAR PRESSURE (mM Ha} 

Baseline 21.3 + 2.7 
Change at week 2 44+ 48 
Change at week 4 6.6 + 5.0 
Change at week 6 $4252 
Maximum’ 29.6 + 5.6 
Final? 21.7+ 2.9 


USOT Innere 


*The endpoint (last value during the treatment period) was used for all times after cessation of treatment because of increased intraocular os 


pressure. 


‘Mean of the maximum values recorded at each follow-up visit during treatment. 


‘Two weeks after treatment ended. 


dexamethasone. Endpoint substitution analy- 
sis demonstrated that mean increases in intra- 
ocular pressure were significantly higher in the 
eyes treated with dexamethasone than in the 
eyes treated with fluorometholone at all times 
(P=.05). 

Similarly, the mean of the maximum intraoc- 
ular pressure values recorded at each follow-up 
visit was significantly greater in the eyes treat- 
ed with dexamethasone than in the eyes treated 
with fluorometholone (P<.01 in all cases). The 
highest individual intraocular pressure value 
recorded for the eyes treated with dexametha- 
sone was 42 mm Hg, whereas the highest value 
recorded with fluorometholone treatment was 
37 mm Hg (P = .001). 

Treatment was discontinued because of in- 
creased intraocular pressure in four eyes treat- 
ed with fluorometholone and in eight eyes 
treated with dexamethasone (Figure and Table 
3). Six of the 14 subjects completed the study 


0 | Eyes treated with 

9 0.25% fluoromethoione 

g | (I Eyes treated with SOP 
n | 0.1% dexamethasone | 
SA i sodium phosphate 
HIS an ! 
so o | 
E 5 i 
E 
g 
-F n 
Z 3 

2 | 








l y 
| 
E TETA so 

2 





| 


0.1% DEXAMETHASONE 
(maa HG) P VALUE 
21.6 +23 NS 
8.1 + 7.1 004 
10.0 + 6.8 009 
11.6 + 56 003 
33.4 + 5.3 001 


22.4 + 3.3 NS 


with neither eye classified as a treatment 
failure. ate 

Both treatments were discontinued in four — 
subjects (Table 3). Two of these four subjects 
discontinued fluorometholone and dexametha- _ 
sone treatment simultaneously (Patients ll and 
21). In the other two cases (Patients 3 and 12), 
the treatment discontinued first was dexameth- 
asone. The difference between the treatments — 
in time to discontinuation was statistically sig- 
nificant (P = .016). That is, treatment failure — 
occurred first in a significantly greater number | 
of the eyes treated with dexamethasone than 
with fluorometholone. 

Visual acuity, biomicroscopy, ophthalmos- 
copy, and visual fields—There were no notable 
differences between the two treatments with 
regard to the severity or incidence of changes 
from baseline in visual acuity, biomicroscopy, 
ophthalmoscopy, and visual fields. One subject 
developed a corneal abrasion in the fluoro- 





Figure (Kass and associates). The cumula- 
tive number of eyes with treatment discon- 
tinued because of increased intraocular 
pressure. 
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TABLE 3 
TREATMENT DISCONTINUATION 


aaeanoa OSSOS 


TREATMENT DISCONTINUED* 

EYE WITH 0,25% EYE WITH 0.1% 
PATIENT NO. FLUOROMETHOLONE DEXAMETHASONE 
Patient 1 Day 28 End of study 
Patient 2 Day 14 End of study 
Patient 3 Day 16 Day 30 
Patient 4 End of study End of study 
Patient 5 End of study End of study 
Patient 6 End of study End of study 
Patient 7 End of study End of study 
Patient 8 End of study End of study 
Patient 9 Day 21 Day 21 
Patient 10 Day 28 End of study 
Patient 11 Day 7 Day 7 
Patient 12 Day 14 Day 35 
Patient 13 Day 28 End of study 
Patient 14 End of study End of study 


Seenen tis, soneeseee 


“Treatment was discontinued in both eyes of four patients (Patients 3, 9, 11, and 12), in the dexamethasone-treated eyes of four patients 
(Patients 1, 2, 10, and 13), and in neither eye of six patients (Patients 4 to 8 and 14), 


metholone-treated eye at the final visit. The 
subject had not used the study medication for 
two weeks and the investigator thought the 
abrasion was probably caused by the tonometer 


_ during examination. 





Discussion 





Our primary objective was to determine if 
0.25% fluorometholone was less likely to in- 
crease intraocular pressure in corticosteroid re- 
sponders than 0.1% dexamethasone. We used 
dexamethasone as the standard for comparison 
because it has been used in numerous studies 
and is known to increase intraocular pres- 
sure, 570-22 

Our findings showed that 0.25% fluorometh- 
olone had a lesser tendency to increase intraoc- 
ular pressure than 0.1% dexamethasone. Mean 
increases in intraocular pressure and mean 
maximum intraocular pressure values recorded 
during the six-week period of treatment were 
significantly greater in eyes treated with dexa- 
methasone than in eyes treated with fluoro- 
metholone, Twice as many eyes treated with 
dexamethasone were withdrawn from the 
study. Furthermore, a significantly greater pro- 
portion of eyes treated with dexamethasone 


were withdrawn from treatment earlier in the 
study than were the contralateral eyes treated 
with fluorometholone (P = .016). 

It was interesting that all of the patients 
who stopped fluorometholone treatment also 
required discontinuation of dexamethasone 
treatment, indicating that these subjects may 
have been unusually sensitive to corticoste- 
roids. 

Overall, our results confirm the findings of 
Fairbairn and Thorson! that 0.25% fluorometh- 
olone had a limited effect on intraocular pres- 
sure in corticosteroid responders. Our findings 
suggest that 0.25% fluorometholone is less like- 
ly to increase intraocular pressure than 0.1% 
dexamethasone. We plan further studies evalu- 
ating the anti-inflammatory activity of 0.25% 
fluorometholone. 
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The Prevalence of Macular Drusen in Postmortem Eyes 


SO RALLIES AERA NENA LC a H AACN tt AERA Ae ANE tS htt rant rte sind tn n area ma: 


Alan J. H. Coffey, M.D., and Seymour Brownstein, M.D. 


In a histologic study of 46 eyes from 23 
consecutive autopsy cases (mean age, 67 years; 
range, 36 to 94 years) with no previously docu- 
mented ocular disease, drusen were identified 
in the macula of 87% (40 of 46 eyes), with hard 
drusen in 83% (38 of 46 eyes) and soft drusen 
in 39% (18 of 46 eyes). Soft drusen were found 
without hard drusen in two maculas. In 14 of 
the 16 eyes that contained both hard and soft 
drusen, the hard drusen outnumbered the soft 
drusen. The number of macular drusen in the 
right eye generally approximated that in the 
left eye for both hard drusen (r = 0.959; 
P<.001) and soft drusen (r = 0.754; P<.001). 
There was no correlation (f = 0.538; P>.05) 
between the number of hard drusen and in- 
creasing age. However, there was a significant 
correlation (t = 2.54; P<.02) between the num- 
ber of soft drusen and increasing age. 


DRUSEN were first described by Donders’ in 
1855. Most of the original reports on drusen 
concentrated on their relationship to various 
familial patterns of disease in the posterior 
pole, such as Hutchinson-Tay central guttate 
choroiditis, Doyne’s honeycomb choroiditis, 
Holthouse-Batten superficial chorioretinitis, 
and malattia leventinese, all of which are now 
believed to represent a single disease—that of 
familial or dominantly inherited drusen.?? 
More recently, drusen have been extensively 
investigated for their association with age- 
related macular degeneration.**% 

Several theories have been proposed con- 
cerning the pathogenesis of drusen. Among 
the earliest theories were the transformation 
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theory, which suggested that portions of the 
retinal pigment epithelial cell were directly 
converted into drusen, the deposition theory, 
which hypothesized that drusen material was 
deposited by the overlying retinal pigment epi- 
thelium, and the vascular theory, which sug- 
gested that the retinal pigment epithelial cells 
failed to transport essential nutrients from the 
choriocapillaris to the outer photoreceptor 
layer, allowing drusen material to accumulate 
between the retinal pigment epithelium and 
the vessels of the choriocapillaris.? Lipoidal 
degeneration of the retinal pigment epithelium 
has also been suggested as a possible mecha- 
nism of drusen formation.®* 

Burns and Feeney-Burns® reported evidence 
that supported both the transformation and 
deposition theories of drusen formation. They 
showed that early drusen are composed of 
material resembling retinal pigment epithelial 
cytoplasm and that this material accumulates 
focally through the process of apoptosis where- 
by portions of cell cytoplasm are pinched off 
and later ruptured, spreading their contents 
beneath the retinal pigment epithelium and 
within Bruch’s membrane. Ishibashi and asso- 
ciates’’ described similar findings in ultrastruc- 
tural studies on aged monkey eyes. They dem- 
onstrated budding of the retinal pigment 
epithelial cell and basement membrane into the 
subretinal pigment epithelial space as an early 
event in drusen formation. This focal accumu- 
lation of material beneath the retinal pigment 
epithelium differs from the more diffuse basal 
laminar (linear) deposit described by Sarks," 
also referred to as “diffuse drusen,” 781233 jn 
that the latter consists mostly of abnormal 
basement membrane material.* 4 Burns and 
Feeney-Burns® suggested that the shedding of 
retinal pigment epithelial basal cytoplasm may 
be a biologic mechanism for discarding dam- 
aged retinal pigment epithelial cytoplasm, 
bringing about cell renewal in the absence of 
mitosis. Recent ultrastructural studies suggest- 
ed that failure to disperse this material into the 
outer collagenous layer of Bruch’s membrane 
may be the main initiating event in drusen 
formation.” 
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If Burns and Feeney-Burns’ are correct that 
drusen are merely a by-product of normal reti- 
nal pigment epithelial cytoplasmic renewal, we 
should expect to find drusen in all older eyes. 
However, recent clinical epidemiologic studies 
have not confirmed this. Sarks and associates” 
found macular drusen in only 50% of normal 
aged eyes and Leibowitz and associates” found 
macular drusen in only 25% of the eyes exam- 
ined in the Framingham study. The problem 
with clinical studies such as these, however, is 
that some drusen may not be detected by oph- 
thalmoscopic examination, or even by fluores- 
cein angiography, when the pigmentation and 
thickness of the retinal pigment epithelium 
overlying the drusen are relatively normal.” 

Because of the limitations of clinical studies 
in determining the presence of macular drusen, 
we investigated the prevalence of macular 
drusen in postmortem eyes studied histopatho- 
logically. 


Material and Methods 


A total of 46 eyes from 23 consecutive autop- 
sy cases with no previously documented eye 
disease underwent enucleation four to 36 hours 
after death. The eyes were opened in the hori- 
zontal plane just superior to the optic nerve. A 
second cut was made parallel and 6 mm inferior 
to the first cut. A vertical section was made in 
this horizontal calotte containing the macula 
and optic nerve, at the temporal edge of the 
optic disk, followed by a second vertical cut 6 
mm temporal to the first vertical cut. In this 
manner a 6 X 6-mm specimen containing the 
sensory retina, retinal pigment epithelium, 
choroid, and sclera of the macular area was 
removed from the posterior pole. The sensory 
retina was peeled off to allow direct visualiza- 
tion of the retinal pigment epithelium. 

The 6 X 6-mm specimen containing retinal 
pigment epithelium, choroid, and sclera was 
sectioned horizontally into six to ten ribbons, 
each approximately 0.75 mm wide. These rib- 
bons were then carefully placed on edge for 
sectioning, nestled one into the other from the 
most superior section to the most inferior sec- 
tion. The nasal and temporal aspects of the 
ribbons could be identified by the presence of 
the optic nerve at the nasal end. The fellow eye 
was then prepared in a similar manner and 
placed beside the other so that each block 
contained two rows of ribbons, one from each 


eye. The row from the left macula was identi- 
fied by turning the most inferior ribbon around 
so that the retinal pigment epithelium faced in 
the direction opposite to the other ribbons. 

To preserve this careful arrangement 
throughout the histologic processing, the rib- 
bons were tightly wrapped in tissue paper 
within their cassette during alcohol dehydra- 
tion and paraffin infiltration. To remove the 
tissue paper before embedding the ribbons on 
edge in their paraffin block, we placed the 
bottom of the tissue-paper parcel containing 
the ribbons soaked in liquid paraffin on a cold 
surface so that the lower edges of the ribbons 
were firmly embedded in now-solid paraffin. 
The top of the parcel was then opened and the 
entire parcel turned upside down inside a 
metal paraffin block mold containing liquid 
paraffin. The block was then placed on a cold 
surface and the tissue paper peeled off the 
surface as the block hardened without disturb- 
ing the arrangement of the ribbons on edge 
inside the paraffin mold. The remainder of the 
mold was then filled with paraffin and allowed 
to harden before sectioning. 

The block then was sliced in sections 8 pm 
thick containing one cross section from each of 
the 12 to 20 ribbons in the block. We then 
placed three consecutive sections on each slide 
and stained them with PAS. We then selected 
ten consecutive slides, containing 30 well- 
prepared histologic sections of the specimen, 
and counted the total number of drusen pres- 
ent in this region. 

For this study, we considered drusen to be 
focal excrescences located between the retinal 
pigment epithelium and Bruch’s membrane 
and raised at least 50% of the height of the 
epithelial cell. Hard drusen (Fig. 1) were de- 
fined as discrete, relatively small, hyaline de- 
posits of PAS-positive material and soft drusen 
were defined as more diffuse but focal, granu- 
lar, or amorphous deposits (Fig. 2, top and 
middle). We considered small serous detach- 
ments of the retinal pigment epithelium equiv- 
alent to soft drusen (Fig. 2, bottom)."” Rela- 
tively large drusen that extended across several 
sections were each counted as one druse. The 
ten consecutive slides were generally chosen 
from near the center of the specimen where 
well-preserved sections of all the ribbons were 
most likely to be found. Sections from the 
edges of the specimen tended to contain incom- 
plete and obliquely sectioned ribbons that 
could not be interpreted accurately. 

The density of drusen in each macula, which 
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Fig. 1 (Coffey and Brownstein). Hard drusen of macula are discrete, relatively small, hyaline deposits on 
Bruch’s membrane with variable thinning of overlying retinal pigment epithelium. Detachments of retinal 
pigment epithelium and of drusen are artifacts (PAS, x 400). 


was used for the statistical analysis, was calcu- 
lated from the total number of drusen found in 
the specimen and the area of macula actually 
examined. We determined this area by multi- 
plying the number of ribbons examined in cross 
section by the area represented by each ribbon 
cross section (6 mm long and 8 pm wide or 
0.048 mm° in area). 

The area of macula examined ranged from 4 
to 14 mm’ per specimen (Table). In specimens 
with many drusen, only every second or third 
ribbon was examined, accounting for the small- 
er area of macula actually examined in these 
cases. However, in most cases, more than 10 
mm* of macula was examined, representing 
about 30% of the macular area since this region 
occupies approximately a 6 X 6-mm square or 
36 mm” centered over the fovea. 

We estimated the total number of drusen 
present per macula, assuming a uniform distri- 
bution of drusen within the macula (Table). 


Pearson’s coefficient of correlation (r) was 
used to determine the correlation between 
drusen present in the right and left eyes. We 
used the t-test for comparison of two indepen- 
dent means to determine the significance of the 
difference between the mean number of drusen 
in the right and left eyes and also to determine 
the significance of the difference between the 
mean number of drusen in men and in women. 
Linear regression was employed to determine 
the relationship of age to the number of drusen 
present. 





Results 





The mean age at autopsy was 67 years (range, 
36 to 94 years) and the sex distribution was 
approximately even with ten men and 13 
women (Table). The number of drusen in each 
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Fig. 2 (Coffey and Brownstein). Top, Soft druse of macula has a granular appearance and is larger than the 





as 


hard drusen (PAS, x 400). Middle, Multiple granular, large, soft drusen adjacent to a basal laminar deposit 
(arrows) (PAS, x 250). Bottom, Relatively small serous detachment of retinal pigment epithelium is also defined 


as a soft druse (PAS, x 400). 


eye ranged from zero to almost 3,000 (median, 
16). Drusen were present in the maculas of 40 
of 46 eyes (87%) with hard drusen in 38 (83%) 
and soft drusen in 18 (39%) (Table). Evaluation 
of the eyes with hard drusen showed no signifi- 
cant difference (t = 0.520; P>.05) in the number 
of drusen in the right (median, 19) and left 
(median, 13) eyes and the relative number of 
hard drusen in the second eye generally ap- 
proximated that in the first (r = .959; P<.Q01). 
Evaluation of the eyes with soft drusen also 


showed no significant difference (f = 1.38; 
P>.05) in the number of drusen in the right 
(mean, three) and left (mean, 12) eyes with the 
relative number of drusen in each eye, again 
generally proportional to that in the first (r = 
754; P<.001). There was no relationship be- 
tween the number of hard drusen and increas- 
ing age (t = 0.538; P>.05); however, there was a 
significant relationship between the number of 
soft drusen and increasing age (f = 2.54; 
P<.02). There was no significant difference 
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DRUSEN IN THE MACULAR AREA 


TABLE 
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PATIENT NO., 
SEX, AGE (vrs) 


1, M, 36 


2, M, 38 


3, F, 49 


4, M, 56 


5, M, 56 


6, M, 58 


7, M, 60 


8, F, 64 


9, F, 64 


10, F, 66 


11, F, 67 


12, F, 68 


13, F, 68 


14, F, 69 


15, F, 69 


16, M, 71 


17,5, 75 


18, M, 77 


19, M, 79 


20, M, 79 


21, F, 91 


22, F, 94 


23, F, 94 


CAUSE OF DEATH 


Myocardial infarction 
Myocardial infarction 
Subarachnoid hemorrhage 
Adenocarcinoma (unknown primary) 
Congestive heart failure 
Lung cancer 

Pulmonary embolism 

Breast cancer 

intracranial hemorrhage 
Breast cancer 

intracranial hemorrhage 
Endometrial cancer 

Cardiac failure 

Breast cancer 

Carcinoma of the colon 
Diffuse histiocytic lymphoma 
Carcinoma of the rectum 
Pneumonia 

Cancer of the prostate 
Pneumonia 

Pneumonia 
Adenocarcinoma (unknown primary) 


Myocardial infarction 


DRUSEN 


COUNTED 


woo m 
$ PM 


works, 
ON —~ © DO — & © 


Nh 
~~ a 


3 0 
0 0 
0 0 
0 0 
3 0 
0 0 
1 0 
0 0 
0 0 
5 2 
5 3 
1 0 
3 0 
4 13 
5 0 
8 0 
15 0 
6 1 
7 0 
2 0 
17 0 
22 0 
67 0 
53 4 
19 0 
32 2 
6 1 
3 0 
58 0 
22 2 
142 0 
338 0 
2 

3 

1 

0 

0 

1 

0 

1 

0 

0 

4 

20 

3 

2 


© 


RIBBONS EXAMINED 
EYE HARD SOFT COUNTED: 
R.E. 
L-E. 
R.E. 
L.E, 
R.E. 
LE 
R.E. 
LE: 
R.E. 
LE 
R.E. 
L.E. 
R.E. 
L.E. 
R.E. 
LE. 
R.E. 
L.E. 
RE. 
LE 
RE. 
LE 
R.E. 
L.E. 
R.E. 
LE. 
RE. 
L.E. 
R.E. 
L.E. 
RE. 
LE. 
RE. 
LE. 
R.E. 
L.E. 
R.E. 
L.E. 
R.E, 
LE. 
RE. 
ie. 
R.E. 
L.E, 
RE. 
CE, 


240 
240 
240 
240 
180 
180 
180 
180 


AREA 


(MM) 


DRUSEN DENSITY ESTIMATED NO. 
Leal eee ee 
HARD SOFT HARD SOFT 
DRUSEN DRUSEN ORUSEN DRUSEN 
0.26 — 9 0 
sie — 0 0 
=e = 0 0 
m= — 0 0 
0.35 aaa 13 0 
satin == 0 0 
0.12 — 5 0 
men —— 0 0 
— = 0 0 
0.43 0.17 16 6 
0.34 0.21 13 8 
0.069 E 3 0 
0.26 — 9 0 
0.35 1.10 13 41 
0.39 — 14 0 
0.62 — 22 0 
1.30 — 47 0 
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between the number of drusen in men vs that 
in women for either the hard drusen (t = 0.941; 
P>.05) or the soft drusen (t = 1.21; P>.05). 

The study population was too small to test 
for the possibility of two separate populations, 
but the exceedingly large number of drusen in 
Patients 12 and 16 suggests that this may have 
been the result of some predisposing factor, 
probably genetic. 

Although it was not possible to examine the 
entire macular area because of the inevitable 
loss of tissue during processing, in most cases 
more than 30% of the macula was examined. 
We believe this was an adequate and represen- 
tative sample. 


Discussion 


We found macular drusen in 40 of the 46 
postmortem eyes (87%), a far higher prevalence 
than the 25% to 50% previously reported in 
clinical studies." Most of the drusen detected 
in our study were small, usually no wider than 
one or two retinal pigment epithelial cells in 
diameter (Fig. 1), and frequently were not asso- 
ciated with substantial subretinal elevation or 
loss of pigmentation of the retinal pigment 
epithelium. Thus they would be difficult to 
detect clinically.“ This explains the much lower 
prevalences of drusen found in previous clini- 
cal studies. 

The relative symmetry of macular drusen in 
both eyes, which has been noted in clinical 
studies," was confirmed by our histopathologic 
findings. Leibowitz and associates” found dru- 
sen to be approximately equally prevalent in 
men and in women as did we. 

The number of hard drusen did not increase 
significantly with age, a finding also suggested 
in previous Clinical studies in which the inci- 
dence of small macular drusen appeared to be 
constant with increasing age.® However, the 
incidence of soft drusen appeared to increase 
with age, a finding similar to those of Sarks,™™ 
who noted that the increase of drusen with age 
resulted primarily from an increase in granular 
drusen. 

Several studies have evaluated the relation- 
ship between drusen and age-related macular 
degeneration. Gragoudas and associates‘ show- 
ed that drusen are often associated with age- 





related macular degeneration and Gass* and 
Smiddy and Fine’ demonstrated in two pro- 
spective studies in patients with bilateral macu- 
lar drusen that drusen seem to predispose to 
the development of age-related macular degen- 
eration. The mechanism for this is unclear, but 
it is believed that the abnormality in atrophic or 
nonexudative age-related macular degenera- 
tion is at the level of the retinal pigment epithe- 
lium." Furthermore, drusen may be associat- 
ed with serous detachments of the retinal 
pigment epithelium and with the development 
of subretinal neovascularization and hemor- a 
rhagic detachment of the retinal pigment epi- == 
thelium, resulting in exudative age-related © 
macular degeneration. Several clinicopatho- — 
logic studies have demonstrated this relation- 
ship of subretinal neovascularization to macu- 
lar drusen 28234118 

Drusen have been classified into various 
types to determine if certain kinds may predis- 
pose to age-related macular degeneration. In | 
view of the high prevalence of drusen docu- 
mented in our postmortem study (87%) and the © 
relatively low prevalence of age-related macu- - 
lar degeneration found clinically in the Fram- | 
ingham study (4%), this approach warrants 
investigation since apparently many patients — 
with drusen do not develop age-related macu- _ 
lar degeneration. Sarks and associates? de- 
scribed hard and soft forms of drusen in addi- 
tion to a diffuse, basal laminar deposit. Both 
hard and soft drusen tend to lie beneath the 
basement membrane of the retinal pigmer 
epithelium on or within the inner collagenou 
layer of Bruch’s membrane.” In their ultra- 
structural studies, Sarks and associates" 5 
and Feeney-Burns and Ellersieck® found the 
basal laminar deposit, however, to lie internal 
to the basement membrane of the retinal pig- 
ment epithelium, within the basal plasma 
membrane infoldings of the retinal pigment 
epithelial cells. Others have described diffuse 
drusen as a thickening of the inner portion of 
Bruch’s membrane with the deposit either em- 
bedded in a basement membrane material’ or 
lying beneath an intact basement membrane of 
the retinal pigment epithelium.‘ The location of 
the basement membrane of the retinal pigment 
epithelium relative to the drusen could not be 
determined in our sections which were exam- 
ined only by light microscopy. 

Any of the types of drusen may become ae 
calcified.” Papillary drusen, which have been 
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found primarily in eyes with chronic retinal 
detachment and phthisis bulbi, are prolifera- 
tions of retinal pigment epithelium into the 
subretinal space with basement membrane ma- 
terial in their core.” Recently, Gass, Jallow, and 
Davis” described basal laminar drusen, which 
occur most frequently in relatively young 
women, as focal, nodular thickenings of the 
basement membrane of the retinal pigment 
epithelium; they distinguish this form of dru- 
sen from typical drusen characterized by a focal 
detachment of the pigment epithelium and its 
basement membrane from the remainder of 
Bruch’s membrane. Basal laminar drusen pre- 
dispose to the later development of larger typi- 
cal drusen, including diffuse drusen,® and a 
vitelliform detachment of the macula." 

Hard drusen do not appear to be related to 
the development of basal laminar deposits nor 
to choroidal neovascularization and disciform 
scar formation.’ Soft drusen and diffuse dru- 
sen, however, are associated with an increased 
risk for the development of serous or hemor- 
rhagic detachment of the retinal pigment epi- 
thelium, choroidal neovascularization, and dis- 
ciform scarring.’ Sarks and associates” 
suggested that soft or granular drusen result 
from either the breakdown of the hyaline con- 
tent of hard drusen or from focal aggregation of 
membranous debris beneath the basement 
membrane of the retinal pigment epithelium; 
they appear to be associated with the formation 
of basal laminar deposits and the development 
of subretinal neovascularization and age- 
related macular degeneration. The conversion 
from hard to soft drusen is also related to both 
an increased degree of degeneration and prolif- 
eration of the overlying retinal pigment epithe- 
lium.*" It has been suggested that soft drusen 
and the basal laminar deposit disturb the nor- 
mal firm attachment of the retinal pigment 
epithelium to Bruch’s membrane and may pre- 
dispose to detachment of the retinal pigment 
epithelium and also the ingress of new ves- 
sels.’'!® These findings were further demon- 
strated clinically by Smiddy and Fine,’ who 
documented that confluence of macular drusen 
and the development of focal hyperpigmenta- 
tion were associated with an increased risk of 
exudative maculopathy. 

Duvall and Tso” recently demonstrated the 
resolution of naturally occurring drusen in the 
rhesus monkey after argon laser photocoagula- 
tion and suggested a potential therapeutic role 


for this modality in certain patients with macu- 
lar drusen. Although the relationship of differ- 
ent types of drusen and age-related macular 
degeneration is fairly well established, further 
studies are needed to determine the actual 
mechanism whereby age-related macular de- 
generation develops. If a direct association can 
be demonstrated between certain types of mac- 
ular drusen and the development of age- 
related macular degeneration, then further re- 
search would be warranted in the prophylaxis 
and therapy of these types of drusen.”! 
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Apparent Disappearance of a Macular Hole Associated 


With Development of an Epiretinal Membrane 





Hilel Lewis, M.D., Gary M. Cowan, M.D., and Bradley R. Straatsma, M.D. 


A macular hole in a 78-year-old man partici- 
pating in a long-term follow-up study changed 
its biomicroscopic appearance dramatically as 
a result of changes in an epiretinal membrane. 
The macular hole became invisible and visual 
acuity improved from 20/70—2 to 20/30—2+2. 


MACULAR HOLES may change in appearance 
with time. The apparent size of the hole may 
increase’; an epiretinal membrane may form.’ 
Rarely, a rhegmatogenous retinal detachment 
may occur, with the macular hole being the 
only apparent retinal break.” Long-term visual 
acuity usually remains stable or progressively 
worsens,** and patients are usually advised 
that improvement in vision is unlikely. 

In our patient, contraction of an epiretinal 
membrane produced a profound change in the 
appearance of the macular hole and visual acu- 
ity improved. 


Case Report 


In February 1982, a 78-year-old man noted 
decreased vision in his left eye when the right 
eye was occluded. He was examined here June 
25, 1982, during a study of patients with macu- 
lar holes.‘ He had no history of ocular disease, 
and denied trauma to the eye or head. Medical 
history, family history, and social history were 
unremarkable. Medication was restricted to an 
occasional aspirin. 

His best corrected visual acuity was R.E.: 
20/20-1 and L.E.: 20/70-2 at 20 ft. External 
findings were unremarkable; pupils showed 
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normal reactions. Ductions and versions were 
full. Amsler grid testing showed no abnormali- 
ty in the right eye; the left eye showed inward 
bending of the horizontal paracentral lines. 
Slit-lamp examination of the anterior segments 
was noncontributory, with 1+ nuclear sclerotic 
changes of the lenses. Intraocular pressure 
by applanation tonometry was 16 mm Hg bi- 
laterally. 

Ophthalmoscopy of the right eye showed the 
optic disk to be flat and pink, with a cup-disk 
ratio of 0.15. Biomicroscopy of the macula 
showed a decrease of the foveolar reflex, with 
mild epiretinal membrane and mild pigmentary 
changes of the retinal pigment epithelium. The 
vitreous showed a posterior vitreous detach- 
ment with syneresis. 

Ophthalmoscopy of the left eye showed the 
optic disk to be flat and pink, with a cup-disk 
ratio of 0.15. Biomicroscopy showed the pres- 
ence of a full-thickness macular hole measuring 
0.2 mm in diameter. There was a surrounding 
cuff of elevated retina and an epiretinal mem- 
brane. There were yellow granular deposits in 
the base of the hole. The vitreous showed a 
posterior vitreous detachment with syneresis. 
An operculum was visible anterior to the macu- 
lar hole. 

Fundus photographs confirmed these find- 
ings. Fluorescein angiography demonstrated 
an area of hyperfluorescence beinning in 
the early arterial phase and fading in the late 
phase, corresponding in shape and size to the 
macular hole (Fig. 1). 

At a follow-up examination on Aug. 21, 1985, 
the patient’s best corrected visual acuity at 
20 ft was R.E.: 20/20~1 and L.E.: 20/30—2+2. 
Amsler grid testing of the right eye revealed no 
defect. The left eye showed mild distortion of 
paracentral lines superonasal to fixation. Bio- 
microscopy of the right eye showed no change 
from the fundus photographs. The left eye 
showed a marked increase in the tortuosity of 
the parafoveal vessels, with the epiretinal 
membrane appearing more prominent. The 
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Fig. 1 (Lewis, Cowan, and Straatsma). Top left, Full-thickness macular hole. Note surrounding halo caused by 
retinal elevation and small yellow deposits that appear to lie on the surface of the retinal pigment epithelium. A 
small operculum is present just anterior to the hole. Top right, red-free photograph. Bottom left and bottom 
right, Fluorescein angiogram shows a circumscribed area of hyperfluorescence starting in the early phase and 
corresponding to the size, shape, and location of the macular hole. The fluorescence fades in the late phase. 


macular hole was no longer visible. Fluorescein 
angiography disclosed contraction of the ap- 
parent foveal avascular zone; there was no area 
of hyperfluorescence in the foveal area (Fig. 2). 


Discussion 


The differential diagnosis of an idiopathic 
macular tissue defect includes macular cyst, 


lamellar hole, full-thickness hole, and pseu- 
dohole resulting from an opening in an epireti- 
nal membrane. These lesions are distinguished 
from each other by information gleaned from a 
careful biomicroscopic examination and from 
fluorescein angiography. It may be possible to 
see the inner cyst wall in an idiopathic macular 
cyst; angiography should show no defect. A 
lamellar hole would not show an inner wall, 
and angiography would not show a hyperfluor- 
escent defect if the retinal pigment epithelium 
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Fig. 2 (Lewis, Cowan, and Straatsma). Top left, The left eye 38 months later. Note apparent disappearance of 
the macular hole. A translucent epiretinal membrane can be seen on the central macula. Contraction of the 
epiretinal membrane has pulled the parafoveal vessels toward the horizontal raphe. Top right, Red-free 
photograph showing the extent of the epiretinal membrane. Bottom left and bottom right, Fluorescein 
angiograms demonstrate contraction of the foveal avascular zone with tortuosity and central displacement of 


the parafoveal vessels. No area of hyperfluorescence is apparent in the foveal area. 


were intact. A pseudohole may be difficult to 
differentiate from a true hole by biomicrosco- 
py, but should not show a precisely matching 
area of hyperfluorescence such as is shown by a 
full-thickness macular hole. A full-thickness 
macular hole may also show a halo of surround- 
ing retinal elevation and tiny yellow-white 
granules on the exposed retinal pigment epi- 
thelium.°®* Visual acuity may not be a consistent 
indicator of the nature of a macular tissue 
lesion, although it is reasonable to assume that 
a patient with a pseudohole would have a 


better visual acuity than one with a full- 
thickness macular hole. 

Epiretinal membranes may be derived from 
retinal pigment epithelial cells exposed by full- 
thickness retinal breaks or from astroglial cells 
exposed by partial- or full-thickness breaks.*” 
These membranes may contract, distorting the 
retinal surface because of traction on their 
points of attachment to the retina." Epiretinal 
membranes are commonly seen in eyes with 
full-thickness macular holes.” 

We propose that circumferential shrinkage of 
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the epiretinal membrane pulled the edges of 
the macular hole together, eventually obliterat- 
ing the hole and leading to improvement of 
visual function. The apparent size of the hole 
decreased so much that the hole was no longer 
visible by biomicroscopy or on angiography. 
We believe that the changes in the epiretinal 
membrane led to flattening of the surrounding 
cuff of retinal detachment, producing an im- 
provement in function of the photoreceptors 
immediately adjacent to the edge of the hole as 
they were brought back into apposition to the 
retinal pigment epithelium. 

Pederson, Cantrill, and Cameron” studied in 
monkeys the role of the cortical vitreous in the 
persistence of experimental retinal detach- 
ments. They reported closure of retinal breaks 
caused by glial tissue proliferating along an 
intact vitreous surface. Michels commented on 
a case in which he drained subretinal fluid 
through an apparent macular hole and later 
found the hole to be closed (R. G. Michels, oral 
communication, April 1986). We believe that 
the mechanism of closure in these cases was 
probably similar to the mechanism we propose. 
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Serous Detachments of the Macula Associated With 


Presumed Small Choroidal Melanomas 





Jay C. Erie, M.D., and Dennis M. Robertson, M.D. 


Eight cases of presumed small choroidal 
melanomas, associated with subretinal fluid in 
the macula, were studied to determine the 
eventual outcome of these tumors and the 
value of photocoagulation in eliminating sub- 
retinal fluid. Photocoagulation resulted in res- 
olution of subretinal fluid involving the macu- 
la in six cases for a mean duration of 12 
months. Six cases showed tumor growth over a 
mean interval of 24 months. Two cases were 
eventually managed with enucleation and two 
with I” brachytherapy. The occurrence of 
subretinal fluid involving the macula in cases 
of small choroidal melanomas implies a high 
chance of subsequent tumor growth. Photoco- 
agulation may be useful in eliminating subret- 
inal fluid and improving vision during this 
observation period. 


THE EFFECTS of choroidal melanomas and 
choroidal nevi on the overlying retina have 
been well described.’ Subretinal fluid may 
occur with some of these lesions. Opinions 
differ as to whether such fluid presages early 
growth of the lesion. Pro, Shields, and Tomer’ 
and Mims and Shields,’ in their studies of small 
melanotic choroidal lesions suspected to be 
nevi, noted that subretinal fluid involving the 
macula did not necessarily imply subsequent 
growth or malignant change. Gonders and as- 
-sociates* reached a similar conclusion. Gass,’ in 
his study of larger melanotic tumors suspected 
to be melanomas, implied that subretinal fluid 
involving the macula was associated with 
tumor growth. He also noted that photocoagu- 
lation applied to focal areas of leakage resulted 
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in resolution of the subretinal fluid in many 
cases. We reviewed our experience with small 
choroidal melanomas associated with serous de- 
tachmentsofthemaculatodeterminetheeventual 
outcomeofthesetumorsand thevalueofphotoco- 
agulation in eliminating subretinal fluid in the 
macula. 


AA ntact: 


Subjects and Methods 


We reviewed all patients with small melanot- 
ic choroidal tumors (less than 10 mm in greatest 
base dimension and 3 mm or less in height 
as measured by quantitative A-scan ultraso- 
nography) who had been referred to the Mayo 
Clinic between January 1974 and September 
1985. Only those patients with small melanotic 
choroidal tumors and subretinal fluid in the 
macula who were treated with argon laser 
photocoagulation were included in the study. 
We evaluated the eyes by reviewing visual acu- 
ity, size of the tumor at initial examination, 
color photographic and fluorescein angio- 
graphic appearance, character of the photoco- 
agulation treatment, and posttreatment re- 
sponse during follow-up. 


Results 


Eight patients had a serous detachment of 
the macula and a presumed small choroidal 
melanoma in one eye. Their ages at the time of 
diagnosis ranged from 41 to 73 years, with a 
mean age of 54 years. Five patients were men 
and three were women. Four tumors involved 
the left eye and four involved the right eye. All 
patients had reduced vision in the involved 
eye, Their visual acuities ranged from 20/30 to 
20/70 at the time of initial examination. The 
mechanism of visual loss in all patients was 
believed to be related to subretinal fluid ex- 
tending from the melanotic choroidal tumor 


176 ©AMERICAN JOURNAL OF OPHTHALMOLOGY 102:176-178, AuGUST, 1986 








Vol. 102, No. 2 










into the macula. At initial examination, the size 
of the choroidal tumor ranged from 5 x 3 x 2 
mm to 9 x 6 x 3mm. The mean basal diameter 
was 5.7 mm and the mean thickness was 2.1 
mm. The tumor edge was located within 2.5 
mm of the center of the macula in five of the 
eight patients and 2.5 mm or more beyond the 
center of the macula in the remaining three 
patients. 

All patients received argon laser photocoagu- 
lation to focal areas of exudative leakage indi- 
cated by angiography. The photocoagulation 
burns were 500 um in size with powers suffi- 
cient to cause mild blanching of the pigment 
epithelium. In some instances the treatment 
was nearly confluent. No attempt was made to 
treat the tumor tissue deep to the surface. 

After initial photocoagulation, there was res- 
olution of subretinal fluid in six of eight pa- 
tients. In five of these patients, central visual 
acuity improved two or more lines. The mean 
duration of improved vision was 12 months 
(range, two to 24 months). In one patient, 
despite resolution of subretinal fluid, vision 
did not improve because of involutional macu- 
lar degeneration that was recognized only 
when the fluid had absorbed. Two of the eight 
patients had no response to photocoagulation. 

There was a recurrence of subretinal fluid 
involving the macula in all six patients who 
initially responded to photocoagulation. 

All received additional photocoagulation. 
There was resolution of subretinal fluid in four 
of these six patients and visual acuity improved 
to 20/20 in all four patients. The mean duration 
of improved vision after the second photocoag- 
ulation treatment was 11 months (range, one to 
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16 months). One of 
sponding to treatmer jes 
photocoagulation without resolution of subret- 
inal fluid. 

Thus, in four of the eight patients, two 
photocoagulation treatments resulted in reso- 
lution of subretinal fluid involving the macula 
for a mean duration of 26.5 months (range, six 
to 44 months). In these four patients, visual 
acuity, initially 20/30 to 20/70, improved to 
20/20. 

The mean follow-up period was 54 months 
(range, six to 85 months). During this time, six 
of the eight tumors (75%) had documented 
growth (Table). This was characterized by ex- 
pansion of the base dimension from 0.75 mm 
(one case) to 1 or more mm (five cases) and an 
increase in elevation of =1 mm in four cases. 
The mean duration between the initial exami- 
nation and when growth was first noted was 24 
months (range, six to 50 months). One of the 
two tumors that did not grow was only fol- 
lowed for 16 months. The remaining tumor was 
followed for 63 months without evidence of 
growth. 

Four of the six eyes containing tumors with 
documented growth eventually received defini- 
tive treatment. Two eyes were enucleated and 
two were treated with I’ brachytherapy. The 
remaining eyes had tumors showing only mini- 
mal growth and are still being followed. Histo- 
logic examination of the two enucleated speci- 
mens showed one to be a mixed cell choroidal 
melanoma and the other to be a spindle B 
choroidal melanoma. All eight patients were 
alive and free of recognizable metastases at the 
last follow-up visit. 


TABLE 
SUMMARY OF CLINICAL DATA IN EIGHT PATIENTS WITH SMALL CHOROIDAL MELANOMAS* 





SIZE OF TUMOR (mm) 
PATIENT NO., SEX, 


AGE (vas) INITIAL AFTER GROWTH 
1, F, 41 §x4x2 8x5x3 
2, M, 52 7x8x2 No change 
3, M, 43 9x6x3 10x Bx 4 
4, M, 69 6x4x2 9x6x4 
5, M, 63 6x4x2 7x5x25 
6, M, 47 6x 45x 2 6x55 *2 
7, F, 44 8x6x 2 12x75x25 
8, F, 73 5x3x2 No change 


TIME FROM DETECTION 
TO FIRST NOTED GROWTH 


TREATMENT IN ADDITION TO 
PHOTOCOAGULATION 


24 mos Enucleation (mixed cell type) 
mm Observation 

26 mos I3 brachytherapy 

50 mos H25 brachytherapy 

34 mos Observation 

6 mos Observation 

29 mos Enucleation (spindle B cell type) 

a Observation 


tamer nah cnc NAAA AAeniRiiEAANAOAANAAABRBA Snare eA Shit TTA Sr RS SSA BHHRA A TS rene a a i 


*All eight patients are alive and free of metastases. The choroidal melanomas all measured less than 10 x 10 x 3 mm at the initial 


examinations. 
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Discussion 


Pro, Shields, and Tomer,* in their study of 
small melanotic choroidal lesions suspected to 
be nevi, reported that one of 20 (5%) melanotic 
choroidal tumors with subretinal fluid involv- 
ing the macula later demonstrated growth. 
Gass,” in his study of larger melanotic tumors 
suspected to be melanomas, noted that 28 of 35 
lesions (63%) with serous detachment of the 
macula subsequently grew. The discrepancy 
between these studies can be attributed partial- 
ly to the different tumor populations studied. 
Gass studied larger tumors suspected to be 
melanomas whereas Pro, Shields, and Tomer 
studied small tumors suspected clinically to be 
nevi. 

In this study, we included only melanotic 
choroidal tumors that at the time of initial 
examination were less than 10 mm in basal 
diameter and 3 mm or less in thickness. All 
were clinically suspected to be small melano- 
mas. 

We found that six of eight presumed small 
choroidal melanomas associated with a serous 
detachment of the macula exhibited growth 
over a mean interval of 24 months. One of the 
two tumors that did not grow was only fol- 
lowed for 16 months, and it is possible that 
with longer follow-up it may also exhibit 
growth. 

Observed growth does not always indicate 
malignancy, since small tumors that grow dur- 
ing observation may prove histopathologically 
to be benign spindle cell tumors.’ Growth, 
however, is considered by many to be a clinical 
indicator of possible malignancy in small mela- 
notic choroidal tumors. 

Since photographs were not available before 
our initial evaluation, we could not evaluate 
tumor growth preceding this evaluation. In 
each of these cases, tumor growth was ob- 
served after the application of photocoagula- 
tion to the surface of the tumor. Whether the 
growth pattern would have been different if 
photocoagulation had not been administered is 
unknown. We administered photocoagulation 


to the surface of the tumor, using, as a support- 
ing rationale, findings from fluorescein angiog- 
raphy that demonstrated leakage sites at the 
surface of the tumor. Shields’ suggested plac- 
ing a double barrage of photocoagulation burns 
through the serous detachment between the 
fovea and the tumor. He indicated that the fluid 
resorbs in some of these cases with an attend- 
ant improvement in visual acuity. We have not 
attempted this technique and are aware of only 
the single report by Shields. Additional infor- 
mation and results associated with the latter 
technique would be desirable. 

Our experience indicates that presumed 
small choroidal melanomas with serous detach- 
ments of the macula tend to grow within a 
mean interval of two years after initial detec- 
tion. Photocoagulation is a temporizing treat- 
ment designed to eliminate subretinal fluid in 
the macula and improve visual acuity during 
the observation period. 
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Diagnosis of Anterior Chamber Metastasis by Serologic 


Marker Found During Anterior Chamber Paracentesis 





Walter M. Rotkis, M.D., Bruce G. Kulander, M.D., John W. Chandler, M.D., 
and Frederick S. Kaiser, M.D. 


A 29-year-old man developed anterior uvei- 
tis unresponsive to intensive topical and sys- 
temic therapy. He had recently completed a 
course of chemotherapy with apparent re- 
sponse and resolution of metastasis from a 
mixed germ cell tumor (embryonal carcinoma 
and seminoma). Anterior chamber paracente- 
sis was nondiagnostic on two occasions for 
metastatic cells. At the time of his second 
paracentesis a tumor marker, human chorionic 
gonadotropin-beta subunit, was used to con- 
firm the diagnosis of anterior chamber metas- 
tasis to the eye. 


ANTERIOR SEGMENT metastasis is a known 
cause of iridocyclitis. The metastasis may ante- 
date the detection of the primary site of the 
tumor. Most tumors metastatic to the anterior 
segment originate in the lung, gastrointestinal 
system, or breast, because of these tissues vas- 
cular supply. Our case was unusual because of 
the nature of the primary tumor and, more 
importantly, because a serologic tumor marker 
in aqueous fluid was used to make the diag- 
nosis. 


Case Report 


We first examined this 29-year-old man Nov. 
15, 1984, because of florid subacute anterior 
uveitis. He had been in good health until a 
pneumonic process developed in June 1984. 
Physical examination at that time demonstrat- 
ed a testicular mass. After its surgical removal, 
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this was found to be an embryonal carcinoma 
with seminoma. Metastatic studies, including a 
computed axial tomographic scan of the head, 
suggested only possible liver and pulmonary 
involvement. 

The patient underwent five courses of chem- 
otherapy with shrinkage of lung and liver le- 
sions. The tumor marker, human chorionic | 
gonadotropin-beta subunit, was markedly in- 
creased in the patient’s serum (32,100 mlu/ml) 
at the time of tissue diagnosis and decreased — 
after treatment to <10 mlu/ml (normal values, 0. | 
to 10 mlu/ml). A thoracotomy was performed in — 
October 1984 because of a persistent pulmo- 
nary infiltrate. 


months after the initial diagnosis of embryonal 
cell carcinoma, the patient had apparently re- 
sponded to chemotherapy with clearing of liver 
and lung metastases. 

On Oct. 26, 1984, he went to an ophthalmolo- 
gist because his left eye was red and sensitive 
to light. Inflammation limited to the anterior 
segment was noted. The retina and choroid 
were normal. Topical corticosteroids and cyclo- 
plegic drugs produced initial subjective and 
objective improvement of the iritis. 

On Nov. 10, he had marked inflammation of 
the anterior chamber, increased intraocular 
pressure, and nodular lesions on the iris. He 
was placed on a regimen of medications that 
included prednisolone acetate 1% every hour 
while awake, timolol 0.5% twice a day, cyclo- 
pentolate once a day, 50 mg of methazolamide 
every 12 hours, and 60 mg of prednisone every 
morning with breakfast. He was then referred 
to our office. He was taking no other systemic 
or topical medications. 

On Nov. 15, findings for the right eye were 
entirely within normal limits. Visual acuity in 
the left eye was 20/160 with pinhole improve- | 
ment to 20/80. Intraocular pressure by applana- 
tion tonometry was 16 mm Hg. External exa 
nation showed 2 to 3+ injection of the bulb: 
conjunctiva with ciliary flush. Slit-lamp exami- oo 


A tissue biopsy specimen _ 
showed no metastatic disease. Thus, some four 
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nation showed central corneal edema. There 
was a hyphema, measuring 1 mm, in the inferi- 
or angle. Diffuse translucent iris nodules re- 
sembling grape clusters were noted at the cor- 
neoscleral limbus at the 6 and 8 o'clock 
meridians. Similar nodules were also noted at 
the pupillary border at the 11 and 12 o'clock 
meridians. A larger cluster extended into the 
anterior chamber at the 3 o'clock meridian. 
There were 3 to 4+ cells in the anterior cham- 
ber. There were no keratic precipitates. The 
lens and anterior vitreous were clear. 

Ophthalmoscopy with the pupils dilated was 
difficult because of the patient’s poor coopera- 
tion, residual corneal edema, and anterior seg- 
ment inflammation. The optic disk, macula, 
and periphery were difficult to evaluate but 
were grossly normal. There were no chorioreti- 
nal masses. 

On the basis of the relentless clinical course 
of the uveitis despite intensive corticosteroid 
treatment, the unusual appearance of the iris 
nodules, the lack of keratic precipitates, and 
the previous increase in intraocular pressure, 
iritis secondary to anterior chamber metastasis 
was tentatively diagnosed. At this time, an 
anterior chamber paracentesis was performed, 
and the fluid sent to the laboratory for a cyto- 
centrifuge preparation. The cells eet on 
microscopic examination were largely degener- 
ated. The rare preserved cells were thought to 
be consistent with but not diagnostic of meta- 
static disease. Immunoperoxidase-conjugated 
antibody against human chronic gonadotropin- 
beta subunit (avidin-biotin complex technique) 
used on the destained slides was strongly sug- 
gestive but difficult to interpret because of the 
small number of intact cells present. A repeat 
computed tomographic scan of the brain was 
normal. 

Neither the radiation oncologist nor the fami- 
ly was comfortable without a definitive diagno- 
sis. Thus, on Nov. 21 a repeat anterior chamber 
paracentesis was performed. At this time an 
assay was performed for the beta subunit of 
human chorionic gonadotropin which had been 
used as a marker of his initial disease. The level 
in the aqueous humor from the anterior cham- 
ber tap was increased to 32,300 mlu/ml. A 
serum level done slightly later was 74 mlu/ml. 
A diagnosis was thus made using beta subunit 
levels in aqueous humor rather than histologic 
criteria. 

After the second paracentesis, the patient 
began receiving irradiation to the left eye. He 
received 4,000 rads over a period of four weeks, 
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with marked resolution of the anterior chamber 
metastasis. At his final ophthalmic evaluation 
Jan. 16, 1985, cells in the anterior chamber were 
rare to 1+. There was pigment on the endothe- 
lium but no keratic precipitates. A central but- 
ton of posterior subcapsular cataract was pres- 
ent. There were no iris lesions. Visual acuity 
was 20/20. 

In March he began having neurologic symp- 
toms, including seizures. A repeat computed 
axial tomographic scan of the brain showed 
large metastatic lesions. Treatment was begun 
with whole-brain irradiation as well as intra- 
arterial cis-platinol. The patient died on April 4, 
1985, shortly after a carotid injection of cis- 
platinol. An autopsy, limited to the brain, dem- 
onstrated brain metastases, cerebral edema, 
and cerebellar tonsillar herniation. 


piseusslon 
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Von Sallman and Locke’ were the first to 
discuss the possible use of cytologic examina- 
tion of the aqueous humor to establish a cause 
for uveitis. It was not until 1970, however, that 
Morgan, Malmgren, and Albert* used a cyto- 
logic examination of aqueous humor for tumor 
cells to make such a diagnosis. In this way they 
diagnosed metastatic mucoepidermoid carcino- 
ma to the ciliary body as the underlying cause 
of a recalcitrant case of iritis. 

Michelson, Felberg, and Shields’ tried to use 
nonspecific tumor markers to diagnose ocular 
metastasis. They used the level of plasma car- 
cinoembryonic antigen and gamma-gluta- 
myltranspeptidase in an attempt to differenti- 
ate primary uveal melanoma from carcinoma 
metastatic to the eye. Unfortunately, this was 
not uniformly successful. 

Similarly, Denslow and Kielar’ tried to make 
a clinical diagnosis of ocular metastatic disease 
in a patient with iritis, based in part on an 
increased serum level of carcinoembryonic an- 
tigen. However, it was the pathologic specimen 
that ultimately provided confirmation of this 
diagnosis. 

Frank and associates’ presented a case of 
anterior segment metastasis from ovarian cho- 
riocarcinoma in 1979. As with our patient, the 
anterior segment inflammation was unrespon- 
sive to therapy. Although serum levels of 
human chorionic gonadotropin were increased 
in their patient as well, they made no attempt 
to assess the levels in the anterior chamber. In 
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their case, the definitive diagnosis of ocular 
metastasis was again ultimately made by tissue 
biopsy. 

In our case, despite two anterior chamber 
paracenteses for the purpose of looking for 
evidence of tumor cells, no definite diagnosis 
was possible. It was the markedly increased 
level of the tumor marker human chorionic 
gonadotropin-beta subunit in the anterior 
chamber that ultimately led to the appropriate 
diagnosis. 

At this point it is impossible to determine 
with certainty which tumor markers will be 
found in the aqueous. However, it stands to 
reason that if a patient has an anterior chamber 
metastasis and there is a marker associated 
with the causative tumor, this marker should 
be produced and detected in the anterior cham- 
ber. Although various nonspecific tumor mark- 
ers have been used in an effort to make such a 
diagnosis, assaying aqueous levels of a specific 
tumor marker has not been done. 

This report emphasizes that an anterior seg- 
ment metastasis can be the cause of anterior 
segment inflammation. Suspicion should in- 
crease if a patient with anterior segment in- 
flammation is recalcitrant to appropriate treat- 
ment, has unusual iris nodules, or suffers from 
= recurrent hyphemas in an otherwise nongranu- 
lomatous process. Metastatic tumors of the 
anterior uveal tract are much less common than 
those seen within the choroid. Anterior seg- 
ment metastases account for approximately 
10% of ocular metastases.’ Patients with metas- 
tasis to the anterior segment have a poor prog- 
nosis; survival rates are lower than those for 
patients with metastasis involving the posteri- 
or segment or orbit. The most common sites of 
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primary carcinoma that lead to anterior seg- 

ment metastasis are the breast and lung. 
Symptoms associated with anterior segment bo 

metastasis include decreased vision, redness, | 

and, occasionally, pain. Typical findings in- 

clude a visible mass, glaucoma, and iridocycli- 

tis. Furthermore, Kreibig’ and others empha- 

sized that recurrent spontaneous hyphema, 

while rare in granulomatous iritis, is closely 

associated with metastatic carcinoma. 
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Ultrastructural Correlation of Specular Microscopy in 


Retinoblastoma 


Calvin W. Roberts, M.D., Mami Iwamoto, B.A., and Barrett C. Haik, M.D. 


A patient with monocular retinoblastoma 
was examined with the wide-field specular 
microscope before undergoing enucleation. 
_An unusual image on the corneal endothelium 
consisted of irregular oval dark structures 
within which bright reflections formed a lacy 
network. Light and electron microscopy con- 
firmed these structures to be clusters of retino- 
blastoma cells adherent to the endothelium. 
These findings suggest that the specular micro- 
scope may aid in the diagnosis of intraocular 
tumors. 


IN CERTAIN CASES ocular tumors may be diffi- 


cult to distinguish from inflammatory or hem- 


>- -orrhagic diseases. The ophthalmoscopic ap- 
pearance may be the same and noninvasive 
diagnostic techniques such as ultrasound and 
computed tomography may be nonconclusive. 
Definitive diagnosis may require biopsy or in- 
traocular aspiration for histopathologic stud- 
ies. Since all such invasive techniques carry the 
risk of extraocular seeding of tumor and resul- 
tant mortality, they should be employed with 
caution. It is therefore obvious that any addi- 
tional noninvasive diagnostic techniques aid- 
ing in establishing a secure diagnosis are of 
great value. 

In patients with anterior chamber extension 
of tumor, we have used the wide-field specular 
microscope to examine cells adherent to the 
corneal endothelium.' The unusual features of 
tumor cells by specular microscopy distin- 
guishes them from inflammatory cells. 
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We have now used the wide-field specular 
microscope to examine a patient with retino- 
blastoma before the eye was enucleated. After 
enucleation, we obtained the cornea for light 
and electron microscopy. 


Case Report 


The patient was one of a pair of monozygotic 
twins born to a mother who had bilateral reti- 
noblastoma with bilateral enucleation. The 
child, who was delivered by cesarean section, 
had a birthweight of 2,900 g. There was a small 
tumor in the left eye but none in the right eye. 
The sibling also had a tumor in the left eye 
only. At 6 months of age, the patient under- 
went cryotherapy to the left eye. New tumors 
later developed in the left eye, and over the 
next 15 months cryotherapy was performed 
seven more times. By the time the child was 2 
years old, the tumor had extended into the 
anterior chamber and an enucleation was per- 
formed. 

We used the Koester prototype wide-field 
specular microscope? to examine the patient 
before surgery but after anesthesia was admin- 
istered. The cornea was then removed and 
prepared for scanning electron microscopy, 
while the remainder of the globe was formalin- 
fixed for paraffin sections. With minimal ma- 
nipulation, the whole cornea was immersion- 
fixed with 3.5% glutaraldehyde, followed by 
dehydration with graded alcohols, and then 
critical-point drying with carbon dioxide. The 
specimen was coated with gold-palladium 
alloy. 

After scanning electron microscopy, the pre- 
pared cornea was cut into 2 x 3-mm pieces. 
Each specimen was postfixed for two hours 
with 1% osmium tetroxide in Caulfield buffer, 
dehydrated with graded ethanols, then embed- 
ded with resin. We used a glass knife on an 
ultramicrotome to section tissue for light and 
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Specular Microscopy in Retinoblastoma 








electron microscopy. Thin sections were 
stained with uranyl acetate and lead citrate and 
grids were examined with an electron micro- 
scope. 
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Results 
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The specular micrograph showed a well- 
demarcated aggregate of dark and bright reflec- 
tions against a background of normal-ap- 
pearing, high-density endothelium (Fig. 1). 
The distinct boundaries suggested a lesion on 
top of the endothelium as opposed to an altera- 
tion of the endothelial surface (that is, cornea 
guttata) that would have indistinct gray edges. 
The dark appearance suggested an irregular or 
curved shape to the posterior surface of the 
lesion and the very bright dot-like structures 
within the lesion represented areas that scat- 
tered the incident light. 

Light microscopy showed a solitary mass of 
retinoblastoma cells occupying the anteronasal 
portion of the left globe (Fig. 2). The ciliary 
body was replaced by tumor projecting into the 
vitreous (Fig. 2). Posteriorly, the mass tapered 
into an area of fibrous tissue that obliterated 
the retina up to the equatorial region, where 
normal-appearing retina began. Anteriorly, the 
tumor infiltrated the iris root, the anterior 
chamber angle, and the trabecular meshwork. 
A higher-power view of this main lesion indi- 
cated an undifferentiated type of retinoblasto- 





Fig. 1 (Roberts, Iwamoto, and Haik). Corneal en- 
dothelium showing mass of tumor cells (x 600). 





Fig. 2 (Roberts, Iwamoto, and Haik). Tumor mass 
has replaced ciliary body (CB) and extended toward 
the anterior and posterior chambers (arrows) and the 
vitreous. L, lens; S, sclera (hematoxylin and eosin, 
x 18). Inset, Low-power view of the globe sectioned 
in horizontal pupilo-optic plane. The tumor appears 
as a solitary mass situated in the anterior segment 
with replacement of peripheral retina by fibrous 
tissue. The cornea has been removed (hematoxylin 
and eosin, X 1.3). 


ma (Fig. 3). Cells appeared to be free in the 
posterior and anterior chambers (Fig. 4). 

Scanning electron microscopy (Fig. 5) dem- 
onstrated a slightly irregular circular plaque of 
cells resting on the endothelial surface. At 
higher magnification (Fig. 6), the cells ap- 
peared globular and ranged in size from 6 to 10 
wm. There were filopodia, blebs, and fine holes 
on their surface. The cells were connected by a 
fine network of fibrinous material. 

Electron microscopy of the cells apposed to 
the corneal inner surface showed features of 
undifferentiated retinoblastoma cells (Fig. 7). 
These cells were typified by their deeply in- 
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Fig. 3 (Roberts, Iwamoto, and Haik). High-power 
view of tumor cells showing typical features of undif- 
ferentiated retinoblastoma (hematoxylin and eosin, 
x 500). 


dented nuclei, which were large relative to 
the scant cytoplasm. The characteristic triple- 
membered configuration of the nuclear mem- 
brane was present in nearly all cells (Fig. 8). 
The cytoplasm of the tumor cells contained 
numerous polyribosomes, moderate numbers 
of mitochondria, and occasional basal bodies. 
There were occasional indications of junctions 
similar to macula adherens between closely 
approximated cells. 


Discussion 


To avoid inadvertent dislodgement of those 
cells situated on the inner surface of the corneal 








endothelium, we minimized excessive han- 
dling of the specimen and originally prepared 
the cornea in its entirety for scanning electron 
microscopy. The appearance of these cells by 
scanning electron microscopy was the same as 
has been described for retinoblastoma. *° How- 
ever, this appearance may be nonspecific and 
cannot be distinguished definitively from in- 
flammatory cells, known to occur in retinoblas- 
toma as an infrequent secondary effect of the 
tumor.’ 

Although paraffin sections of the remaining 
portion of the globe suggested direct means for 
retinoblastoma cells to enter the posterior or 
anterior chambers and subsequently to become 
apposed to the corneal posterior surface, we 
retrieved the scanning electron microscopy 
specimen to characterize the nature of the cells 
more accurately by their ultrastructure. 

By transmission electron microscopy, the 
cells demonstrated clear features of retinoblas- 
toma? such as a high ratio of nucleus to 
cytoplasm, an indented nuclear contour, and 
triple-membered structures. Their cytoplasm 
contained predominantly polyribosomes, a 
moderate number of mitochondria, and occa- 
sional basal bodies; in addition, there were 
junctions between some adjacent cells. These 
clusters of histologic findings are not all fea- 
tures of inflammatory cells. Indeed, lympho- 
cytes, with their scant cytoplasm, may resem- 
ble retinoblastoma cells, although, among 
other features, lymphocytes lack the triple- 
membered structures characteristic of retino- 
blastoma. Furthermore, the tumor cells, in con- 
trast to the polymorphonuclear lymphocytes, 
lack neutrophilic granules and, unlike the mac- 
rophage, lack electron-dense phagosomes. 

Thus, we believe that the unusual patterns 


Fig. 4 (Roberts, Iwamoto, and 
Haik). Higher-power view of the 
anterior chamber angle showing 
tumor cells with direct entry into 
the anterior chamber (arrow). The 
trabecular meshwork (TM) and iris 
root (I) are also infiltrated by tumor 
cells. AC, anterior chamber; S, scle- 
ra; CB, ciliary body (hematoxylin 
and eosin, x72). 
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Fig. 5 (Roberts, Iwamoto, and Haik). Cellular cluster adherent to corneal endothelium ( 





| sie (Roberts, Iwamoto, and Haik). High-power view showing globular cells with filopodia and blebs 
(x 2,500). > E : 
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seen on specular microscopy represented clus- 
ters of retinoblastoma cells adherent to the 
corneal endothelium. The specular microscopic 
appearance of keratic precipitates (Fig. 9) may 
have some of the features of these retinoblasto- 
ma clusters. The diameter (100 to 200 pm) may 
be similar as well as the presence of scattered 
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Fig. 7 (Roberts, Iwamoto, and 
Haik). Low-power view of retino- 
blastoma cells (RB) and adjacent 
corneal endothelial cells (E). D, 
Descemet’s membrane. Note su- 
perficial coating of gold palladium 
(arrow) (x 4,300). 


bright reflections. The tumor cells may be dis- 
tinguished by their more distinct outlines and 
their lacy cellular pattern. On specular micros- 
copy keratic precipitates appear as bright re- 
flections when fresh (Fig. 9, left); as they re- 
solve, the bright reflection is replaced by a 
peripheral dark ring (Fig. 9, right). 


Fig. 8 (Roberts, Iwamoto, and 
Haik). Retinoblastoma cell nu- 
cleus exhibiting triple-mem- 
bered structures (arrow). Note 
the cytoplasm with numerous 
polyribosomes (r) (x 31,500). 
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Fig. 9 (Roberts, Iwamoto, and Haik). Left, Fresh keratic precipitate seen in sarcoid uveitis. Keratic precipitate 








appears brighter than underlying endothelial cells (x 600). Right, Two months after treatment. Bright reflections 
are no longer present in peripheral ring of the lesion (x 600). 
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Experimental Epiretinal Proliferation Induced by 
Intravitreal Red Blood Cells 
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Benjamin Miller, M.D., Hedva Miller, Ph.D., and Stephen J. Ryan, M.D. 


We describe a reproducible animal model of 
_ epiretinal proliferation, based on intravitreal 
injection of red blood cells, that closely simu- 
lates the more benign proliferative extra- 
retinopathies. Using light microscopy and 
scanning and transmission electron microsco- 
py, we monitored the development and behav- 
ior of the experimental epiretinal membranes. 
We found breaks in the integrity of the retinal 
surface through which glial cells migrated 
onto the retina, proliferated into thick epireti- 
nal tissue, and contracted to cause retinal 
pucker. All these steps were associated with 
the chronic inflammatory response to the long- 
lasting presence of red blood cells in the vitre- 
ous. Thus, the development of epiretinal 
_ membranes requires continuous intraocular 
stimulation in addition to a break in retinal 
integrity. 


EPIRETINAL MEMBRANES are proliferative le- 
sions of the vitreoretinal interface that tend to 
develop in several clinical conditions, includ- 
ing ocular trauma,’ rhegmatogenous retinal de- 
tachment,” and ocular inflammation’: they can 
also appear as an idiopathic process in an 
otherwise normal eye.** 

The different factors playing roles in the 
pathogenesis of epiretinal membranes were 


>>. studied in vitro.” Animal models were devel- 


oped by intravitreal injections of various types 
of proliferating cells'’’"; these models, how- 
ever, represent a complex and devastating 
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condition known as proliferative vitreoretinop- 
athy. Thus, to study the more benign prolifera- 
tive extraretinopathies, in which membranes 
originate from the retinal glial cells’ rather than 
from intravitreal invasion of fibroblasts or reti- 
nal pigment epithelial cells, a different system 
was needed. Such a system was recently devel- 
oped by intravitreal injection of carbon parti- 

cles"; however, being foreign bodies, these 
particles produced a severe intraocular inflam- 
matory response with resultant tractional reti- 
nal detachment. 

Oguchi was the first to postulate that blood 
elements could provoke “connective tissue pro- 
liferation” on the retinal surface. This has been 
recently confirmed experimentally by injecting 
whole blood into the rabbit vitreous cavity." 
We used the red blood cell fraction alone as a 
biologic but nonproliferative factor to stimulate 
the retina to grow glial membranes on its sur- 
face; we thus achieved a more suitable experi- 
mental model for the study of the milder forms 
of proliferative extraretinopathy such as simple 
epiretinal membrane and retinal pucker. 
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pone and Methods 


The right eyes of 28 pigmented rabbits (2.5 to 
3.5 kg in body weight) were used. The animals 
were anesthetized with an intramuscularly ad- 
ministered 3:1:1 mixture of ketamine hydro- 
chloride, acepromazine maleate, and atropine 
sulfate; topical anesthesia was induced by tet- 
racaine eyedrops. The pupils were dilated with 
1% tropicamide, 10% phenylephrine, and 1% 
atropine. We chose an injection site 1 mm 
behind the corneoscleral limbus at the upper 
temporal quadrant; the conjunctiva was re- 
moved there and the sclera carefully cleaned. 
Under an operating microscope, using a plano 
concave contact lens, we slowly injected 0.05 
ml of a 40% solution of autologous red blood 
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cells via a 25-gauge needle into the center of the 
vitreous. As the volume of the injection was 
small, no paracentesis was needed to maintain 
normal intraocular pressure. Four eyes served 
as controls, receiving intraocular injections of 
0.05 ml of balanced salt solution only. At the 
end of the procedure, each injection wound 
was tightly closed by 8-0 nylon. Postoperative 
treatment included subconjunctival injection of 
20 mg of gentamicin sulfate and 1 mg of dexa- 
methasone phosphate. An ointment containing 
polymyxin B, bacitracin, and neomycin and an 
atropine ointment were then applied. 

Preparation of the red blood cell solution— 
We took 10 ml of fresh blood from the marginal 
ear vein of each rabbit into a syringe containing 
0.1 ml of 1,000 units of sodium heparin. The 
blood was then transferred under sterile tech- 
nique into a 15-ml centrifuge tube and spun at 
room temperature at 2,200 rpm for 20 minutes. 
The plasma and buffy coat were discarded and 
the red blood cells resuspended in sterile bal- 
anced salt solution. The sample was again cen- 
trifuged at the same setting for 20 minutes and 
the supernatant then removed. Approximately 
4 or 5 ml of packed red blood cells remained. To 
every 0.4 ml of cells, we added 0.6 ml of sterile 
balanced salt solution to obtain a 40% solution 
(the concentration of red blood cells normally 
present in rabbit blood); 0.05 ml of this solution 
was injected into the vitreous body. 

The eyes were examined daily during the first 
week and then weekly with a binocular indirect 
ophthalmoscope. Intraocular pressures were 
monitored regularly by a Schiotz tonometer. 

The animals were killed in groups of four 
one, two, three, six, 12, and 24 weeks after 
injections; the control animals were killed with 
the last cell-injected group. The eyes were enu- 
cleated, opened partially at the corneoscleral 
limbus, and fixed in 2% paraformaldehyde and 
2.5% glutaraldehyde in 0.1 M phosphate buff- 
er, pH 7.4, for 24 hours. The eyes were bisected 
vertically and studied by dissecting microsco- 
py. Several posterior segment eye wall blocks 
were taken from various sites of each calotte. 
One half of each block was stained with Alcian 
blue, postfixed in osmium, dehydrated, em- 
bedded in plastic, thick-sectioned (1 pm), and 
viewed with a light microscope; it was then 
thin-sectioned, stained with uranyl acetate and 
lead citrate, and viewed with a transmission 
electron microscope. The other half was post- 
fixed in osmium, dehydrated, critical-point 
dried, coated with gold-palladium, and viewed 
with a scanning electron microscope. 





Results 


The injected drop of red blood cell solution 
appeared initially as a red mass in the mid- 
vitreous. There was no clotting, and within a 
few days the cells dispersed throughout the 
vitreous cavity. Hemolysis and metabolic 
changes of the hemoglobin were responsible 
for color changes in the vitreous cavity from 
red through yellow to gray. Some details of the 
fundus could be seen, but never earlier than 
eight weeks after the injection, at which time 
transvitreal cavity membranes were observed 
stretching from the optic disk and medullary 
rays toward the ciliary body and lens. 

Six weeks or more after cell injection, gross 
examination of the calottes by a dissecting mi- 
croscope showed the presence of thin, semi- 
transparent membranes covering large and del- 
icately folded posterior as well as peripheral 
retinal areas. 

Hemoglobin particles were seen on the reti- 
nal surface as early as one week after cell 
injection. Some were removed by macrophages 
(Fig. 1), in which the particles could be ob- 





Fig. 1 (Miller, Miller, and Ryan). Vitreoretinal 
interface one week after intravitreal injection of au- 
tologous red blood cells. Hemoglobin particles (ar- 
rows) are present on the retinal surface (R). A macro- 
phage (M) is phagocytizing hemoglobin particles 
(arrowheads), which are also seen in various stages 
of digestion in the scavenger cell (x 10,200). 











190 AMERICAN JOURNAL OF OPHTHALMOLOGY 





August, 1986 








Fig. 2 (Miller, Miller, and Ryan). Vitreoretinal interface one week after intravitreal injection of autologous red 
blood cells. Miller’s cell (Mu) protrudes into the hemoglobin particle (Hb). Note focal disintegration of internal 


limiting membrane (arrow) at site of contact (x 80,000). 


served in various stages of digestion; others 
were phagocytized by Miiller’s cells. The most 
common initial response of the retina to the 
hemoglobin particles, seen in 90% of the speci- 
mens at one week, was in the form of localized 
protrusions of Miiller’s cells and disintegration 
of the internal limiting membrane at the sites of 
contact with the offending particles (Fig. 2). 

Two weeks after cell injection, multiple 
breaks were observed in the internal limiting 
membrane of all the specimens at that stage. In 
eyes examined later, Müller's cell extensions 
emerged through these breaks and grew over 
the adjacent intact retinal surface (Fig. 3). 
These cellular extensions proliferated exten- 
sively during the third week after injection 
(Fig. 4), entrapping some vitreous fibrils and 
forming multiple discrete plaques of glial tissue 
on the retinal surface (Fig. 5, left); the plaques 
were always surrounded by large numbers of 
macrophages, particularly along their growing 
tips (Fig. 5, right). 

Six weeks after cell injection, the initially 
discrete islands of epiretinal tissue became con- 
fluent and in 12 of the 14 specimens at that 
stage formed thick membranes (Fig. 6) covering 
large areas of the retina. The membranes con- 





Fig. 3 (Miller, Miller, and Ryan). Vitreoretinal 
interface two weeks after intravitreal injection of 
autologous red blood cells. Müller's cell processes 
are emerging through a break in the internal limiting 


membrane (arrow) and growing over adjacent intact 
retina (R) (x 10,200). 
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Fig. 4 (Miller, Miller, and Ryan). Vitreoretinal 
interface three weeks after intravitreal injection of 
autologous red blood cells. Glial cell extensions (G) 
proliferate extensively through the internal limiting 
membrane breaks (arrows) entrapping vitreous corti- 
cal fibrils (asterisks) (x 10,200). 


sisted of an outer layer of densely packed glial 
cell processes and an inner darker-stained layer 
of nucleated glial cells with a microvillous sur- 
face. Numerous macrophages were seen on 
and within the inner layer of these epiretinal 
membranes. A cleavage plane was always seen 
between the retina and the membranes, which 
were tightly adherent only at sites of breaks in 
the internal limiting membrane where cellular 
connections bridged the two tissues. At this 
stage, and even more prominently at 12 weeks 
or more after injection, these thick membranes 
contracted and drew the underlying retina into 
full-thickness folds in 20 of 28 specimens (Fig. 
7); the membranes over these folds were tightly 
adherent to the underlying retina so that a 
cleavage plane was seldom seen. The retina, 
however, remained attached in all the animals 
during the entire 24-week follow-up, and no 
gross retinal abnormalities other than full- 
thickness folds were observed. 

Transmission electron microscopy confirmed 
that the two main cellular components of the 
epiretinal membranes were Miiller’s cell proc- 
esses and astroglial cells (Fig. 8). Internal limit- 
ing membrane rarely (two of 14 specimens) 
appeared to regenerate in the 24-week group; 


when this did occur, it was solely on the 
underface of the membrane, never on its sur- 
face (Fig. 8). 

Numerous macrophages were present at the 
vitreoretinal interface zone in the early as well 
as in the later phases of the development of the 
epiretinal membranes (Figs. 1 and 4 to 7). 

None of the control eyes injected with bal- 
anced salt solution showed any morphologic 
abnormality of the vitreous or the retina. 





Discussion 





Injection of a small volume of autologous red 
blood cell solution into the rabbit vitreous body 
stimulated the retinal glial cells to migrate, via 
breaks in the internal limiting membrane, to 
the retinal surface and there proliferate into 
extensive epiretinal membranes that later con- 
tracted, resulting in full-thickness retinal folds. 

In contrast to other currently used models for 
epiretinal proliferation, this rabbit model pro- 
duced glial epiretinal membranes without pro- 
ducing retinal detachment, thus simulating the 
more benign end of the broad spectrum of 
conditions known as proliferative extrareti- 
nopathies. 

The red blood cell injection into the rabbit 
vitreous evoked a phagocytic response. Hemo- 
globin particles released from the lysed eryth- 
rocytes are removed by macrophages in the 
vitreous cavity! and by others that come from 
extravitreal sources. Müller's cells also partic- 
ipate in clearing foreign bodies from the vitre- 
ous” and seemed to react in our model to the 
contact with the hemoglobin particles; this re- 
sponse, presumed to result from the known 
toxic effects of these particles,’” probably 
leads to the focal dissolution of the internal 
limiting membrane. 

Once the breaks occur, retinal cells, initially 
Miiller’s cell processes and later astroglial cells 
as well, tend to migrate through and then 
proliferate on the retinal surface to form epiret- 
inal membranes. The stimulus for these events 
is probably provided by the low-grade but 
long-lasting inflammatory response in the vit- 
reous to the hemoglobin particles, represented 
particularly by the macrophages. In another 
study” we documented morphologically the 
close association between macrophage re- 


sponse and glial proliferation at the vitreoreti- 
nal interface after a retinal injury. In this study, 





macrophages were present at the vitreoretinal 
interface during all the evolutionary stages of 
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Fig. 5 (Miller, Miller, and Ryan). Retinal surface three weeks after intravitreal injection of autologous red 
blood cells. Left, A plaque of epiretinal membrane (ERM) is surrounded by many inflammatory cells (x 86). 
Right, Higher magnification shows the inflammatory cells to be macrophages (M) present most prominently 
along the growing tip of the epiretinal membrane (arrow) ( 1,600), 


the membranes. These cells probably represent 
a chronic inflammatory response within the 
eye, continuously stimulating the glial mem- 
branes to grow. Macrophages are known to 





release factors that stimulate cell proliferation 
during wound healing.” By injecting red blood 
cells, we injured the vitreous; the healing 
of this injury involves invasion of macro- 


Fig. 6 (Miller, Miller, and Ryan). 
Vitreoretinal interface six weeks 
after intravitreal injection of autol- 
ogous red blood cells. The initially 
discrete islands of epiretinal tissue 
have become confluent, forming a 
large and thick multilayered epiret- 
inal membrane (ERM) consisting of 
an outer layer of densely packed 
cell processes and an inner, darker- 
stained layer of nucleated glial cells 
(short arrows) with a typical micro- 
villous surface. Cleavage plane 
(long arrows) appears between the 
membrane and the underlying reti- 
na (R). Note the multiple an- 
choring sites of the membrane to 
the retina (white arrows) and the 
macrophages (arrowheads) on and 
within this epiretinal tissue (Alcian 
blue, x 400). 
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Fig. 7 (Miller, Miller, and Ryan). Retina (R) 12 weeks after intravitreal injection of autologous red blood cells is 
drawn into full-thickness folds because of contraction of epiretinal membrane (asterisks). Because of the many 
broad bridges of tissue between the retina and the membrane, only a few small segments of the cleavage plane 
are seen (arrows); the membrane is therefore tightly adherent to the retina. Note the macrophages on the 
membrane surface (Alcian blue, x 400). 
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Fig. 8 (Miller, Miller, and Ryan). Junction between the epiretinal membrane (ERM) and the retina (R) 12 weeks 
after intravitreal injection of autologous red blood cells. Miiller’s cell extensions (long arrows) bridge the two 
tissues over the cleavage zone (short arrows). Basal membrane lines segments of the underface of the epiretinal 
membrane (arrowhead). Note astroglial cell (G) on the retinal surface as part of the epiretinal tissue (X 14,580). 








phages, the capacity of which to stimulate in 
vitro retinal cell proliferation has been doc- 
umented.”™ 

Cellular migration, proliferation, and mem- 
brane contraction, all key steps in the develop- 
ment of proliferative extraretinopathies, are 
clearly demonstrated in our model. Epiretinal 
membranes have the potential for contraction 
through action of the myofibroblasts.” The con- 
traction of our epiretinal membranes exerts 
tangential traction on the underlying retina, 
probably by direct transmission of forces at the 
sites of glial outgrowth through the internal 
limiting membrane breaks, where the mem- 
branes are anchored to the retina; these trac- 
tion forces are transmitted through the radial 
glial cells to the outer retina, inducing the 
full-thickness folds.” 

The cleavage plane seen between our experi- 
mental epiretinal tissue and the retinal surface 
might explain the relative ease with which 
surgeons can peel such membranes; yet, histo- 
logic studies in humans have shown that the 
membranes are often stripped together with 
pieces of internal limiting membrane.” The 
experimental membranes are much more tight- 
ly adherent to folded than to flat retina. It is 
tempting to speculate, therefore, that only 
where the epiretinal tissue so adheres to the 
underlying retina does its contraction result in 
retinal folds. 

The incidental regeneration of internal limit- 
ing membrane on the underface of our experi- 
mental membranes, but never on their surface, 
and the abundance of astroglial nuclei in their 
inner part supported our hypothesis that 
Müller's cells, which produce this basal mem- 
brane,” contribute only initially to the epireti- 
nal tissue. Later, however, the astroglial cells 
seem to build up these membranes, while 
Miuller’s cell extensions remain at their base. 

Previous studies have demonstrated that the 
mere presence of a retinal break is not sufficient 
to induce growth of membranes on the retinal 
surface.”* The present study led us one step 
further by suggesting the necessity of continu- 
ous intraocular stimulation in the pathogenesis 
of epiretinal membranes. 
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| f Posterior Vitreous Detachment and Idiopathic Preretinal 


Macular Gliosis 





Robert A. Wiznia, M.D. 


A prospective study of 78 eyes with idio- 
>>= pathic preretinal macular gliosis disclosed that 
74 of the 78 (95%) had posterior vitreous de- 

_ tachments at the time of the initial examina- 
tion. A second prospective study of 34 eyes 
with acute posterior vitreous detachment 
showed preretinal macular gliosis in three 
eyes (9%) initially (zero to seven days) and in 
=> I4 eyes (41%) after an 18-month follow-up 
period. These two studies indicated that pos- 
~ terior vitreous detachment may play a role in 
= -the development of idiopathic preretinal mac- 
ular gliosis. 













- IDIOPATHIC PRERETINAL macular gliosis is a 
_ cause of decreased visual acuity, particularly in 
- those in the sixth decade of life and older. It 
== consists of an epiretinal membrane of glial cells 
=- that have proliferated on the inner retinal sur- 
~~ face.! Foos? considered idiopathic preretinal gli- 
== osis to be an intermediate stage in the group of 
-= nonvascular proliferative extraretinopathies. 
-According to his classification, proliferative vit- 
_ reoretinopathy was the most advanced of the 
_extraretinopathies. 
_ In 1982, I reported on a prospective study of 
-47 eyes with idiopathic preretinal macular glio- 
_.. sis.* No change in visual acuity occurred in 41 
of the eyes (87%) and no change in clinical 
<-> appearance was noted in 39 of the eyes (83%) 
- during a mean follow-up period of 38 months. 
_ Several retrospective studies have noted simi- 
lar findings.*® The cause of this condition is 
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thought to be related to breaks in the internal 
limiting lamina of the retina. These breaks may 
develop as a consequence of separation of the 
posterior hyaloid from the retina.** Glial cells 
from the retina may then migrate to the inner 
retinal surface where subsequent proliferation 
of these cells then leads to membrane forma- 
tion, 61a 

The incidence of posterior vitreous detach- 
ments in patients with idiopathic preretinal 
gliosis is evidence in support of this the- 
ory.*°*: In 1982, I reported that 45 of 47 eyes 
(96%) with preretinal gliosis followed prospec- 
tively had posterior vitreous detachments.? 
Other studies have consisted of retrospective 
chart reviews so that the reported 60% to 90% 
incidence of posterior vitreous detachment is 
probably lower than that actually found.®!2 I 
undertook additional prospective studies to 
evaluate further the relationship between pos- 
terior vitreous detachment and idiopathic pre- 
retinal macular gliosis. 





Subjects and Methods 





From July 1, 1981, to Aug. 31, 1984, patients 
who were found on initial vitreoretinal consul- 
tation at my office to have idiopathic preretinal 
macular gliosis as the cause of decreased vision 
participated in a prospective study designed to 
evaluate the natural course of this condition. 
Seventy patients underwent slit-lamp biomi- 
croscopy, including Goldmann contact lens ex- 
amination with particular attention given to the 
presence or absence of a posterior vitreous 
detachment. Thirty-nine were women and 31 
were men. They ranged in age from 30 to 83 
years (mean, 65 years). | 

Another series of patients who were referred 
to me because of acute symptoms of light flash- 
es and floaters between May 1, 1981 and Sept. 


196 ©AMERICAN JOURNAL OF OPHTHALMOLOGY 102:196-198, Aucust, 1986 


Vol. 102, No. 2 


Preretinal Macular Gliosis 197 





30, 1982, and who had only a vitreous detach- 
ment by slit-lamp biomicroscopy with a Gold- 
mann three-mirror lens and no retinal breaks 
by indirect ophthalmoscopy was prospectively 
studied to determine the incidence of prereti- 
nal macular gliosis. All patients underwent 
a thorough vitreoretinal examination. Those 
with systemic or other ocular disease were 
excluded. They were examined by slit-lamp 
biomicroscopy with the Goldmann lens within 
the first week of onset of symptoms and then 
were examined periodically for a minimum of 
24 months. Thirty-one patients (34 eyes) re- 
mained in the study for a mean of 28/months 
(range, 24 to 36 months). Fourteen were women 
and 17 were men. They ranged in age from 48 to 
80 years (mean, 62 years). The examination for 
gliosis was considered positive if a membrane 
measuring 0.25 disk diameter or larger was 
noted. Macular distortion and decreased vision 
were not necessary for a positive finding of 
gliosis. 


Results 


In the first study of 70 patients, 78 eyes had 
preretinal macular gliosis; a posterior vitreous 
detachment was noted in 74 of these eyes 
(95%). In the second prospective study of pa- 
tients with symptomatic acute posterior vitre- 
ous detachments, preretinal macular gliosis 
was found in three eyes (9%) at the time of the 
initial examination. This had increased to 11 
eyes (32%) at six months from the onset of 
symptoms, and gliosis was noted in three addi- 
tional eyes (a total of 14 eyes or 41%) at 18 
months from the onset of symptoms. No other 
eyes had preretinal gliosis at the 24-month 
follow-up examination (Table). I found no 
change in the prevalence of preretinal macular 
gliosis in those eyes followed for longer than 24 
months. 





Discussion 


These studies demonstrated a 95% incidence 
of posterior vitreous detachment in eyes with 
idiopathic preretinal macular gliosis and an 
increasing incidence of preretinal gliosis after 
posterior vitreous detachment. Although only 


TABLE 
INCIDENCE OF PRERETINAL MACULAR GLIOSIS AFTER 
ACUTE SYMPTOMATIC POSTERIOR 
VITREOUS DETACHMENT 





EYES WITH PRERETINAL 


dnis artti MACULAR GLIOSIS 
0 to 1 3 9 
6 11 32 
12 11 32 
18 14 41 
24 14 41 





three eyes (9%) had the finding initially, 14 
(41%) had preretinal gliosis at the conclusion of 
the study. Both studies demonstrated a rela- 
tionship between posterior vitreous detach- 
ment and preretinal gliosis, supporting the 
view of a number of investigators that posterior 
vitreous detachment may lead to breaks in the 
internal limiting membrane; this allows glial 
cells to migrate from the retina onto the inner 
retinal surface where their subsequent prolif- 
eration leads to membrane formation.*°**"4 
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Experimental Transvitreal Cyanoacrylate Retinopexy 





Brooks W. McCuen II, M.D., Tetsuo Hida, M.D., Sherif M. Sheta, M.D., 
Edward K. Isbey III, M.D., Duk Kee Hahn, M.D., and Dyson Hickingbotham 


We used an experimental rabbit model of 
rhegmatogenous retinal detachment to com- 
pare the onset, quality, and duration of chorio- 
retinal adhesions obtained by transvitreal ap- 
plication of N-butyl-2-cyanoacrylate mixed 
with iophendylate with those obtained by 
transscleral retinal cryopexy. The chorioreti- 
nal adhesions produced by the cyanoacrylate 
tissue adhesive were immediate in onset, 
stronger, and long lasting. 


MODERN PARS PLANA vitrectomy techniques 
have allowed the successful reattachment of 
some retinal detachments previously consid- 
ered inoperable.'* Unfortunately, however, 
failures are still frequent and these unsuccess- 
ful results often result from intractable rhegma- 
togenous retinal detachment related to our ina- 
bility to keep all retinal breaks permanently 
closed.** 

In this study we used a rabbit model of 
rhegmatogenous retinal detachment and repair 
during pars plana vitrectomy. We report herein 
the instrumentation and techniques we used to 
treat the retinal hole with cyanoacrylate tissue 
adhesive, and the comparison of the onset, 
quality, and duration of the chorioretinal adhe- 
sion obtained with cyanoacrylate tissue adhe- 
sive with those obtained with transscleral reti- 
nal cryopexy. 


Material and Methods 


Experimental model of rhegmatogenous reti- 
nal detachment—We created a model of rheg- 
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matogenous retinal detachment during vitre- 
ous surgery in pigmented rabbits weighing 2.5 
to 3.5 kg each. Two weeks before vitrectomy we 
treated the planned sclerotomy sites 2 mm 
posterior to the corneoscleral limbus in the 
superotemporal, superonasal, and inferotem- 
poral quadrants with prophylactic transscleral 
retinal cryopexy. Twenty-four hours before vit- 
rectomy topical indomethacin 1% was applied 
to the eye.’ One hour before surgery we again 
applied topical indomethacin 1% along with 
phenylephrine hydrochloride 10%, tropica- 
mide 1%, and atropine 1%. General anesthesia 
was induced by intramuscular injection of keta- 
mine hydrochloride, 25 mg/kg of body weight, 
and xylazine, 5 mg/kg of body weight. Retro- 
bulbar anesthesia was produced by injection of 
0.5 ml of 1% lidocaine hydrochloride into the 
retrobulbar space. 

A conjunctival peritomy was performed for 
360 degrees at the corneoscleral limbus. A 7-0 
Dexon mattress suture was preplaced around a 
site 2 mm posterior to the corneoscleral limbus 
selected for the inferotemporal sclerotomy, and 
a 1.4-mm microvitreoretinal blade was used 
to enter the eye. A 2.5-mm infusion cannula 
delivering Ringer’s lactate was secured in 
position with the preplaced mattress suture. 
Similarly, 7-0 Dexon mattress sutures were pre- 
placed superotemporally and superonasally 
and sclerotomies performed. A bent 19-gauge 
butterfly infusion needle was passed through 
the superonasal sclerotomy while the phaco- 
fragmentor needle was used through the 
superotemporal sclerotomy to fragment and 
aspirate the lens nucleus. A 1-mm vitreous 
cutter was then used to remove the lens cortex 
along with the anterior and posterior lens cap- 
sules. A specially designed fiberoptic endo- 
illuminator equipped with infusion and aspira- 
tion capabilities replaced the 19-gauge bent 
infusion needle for posterior segment work." 
We used an infusion contact lens to facilitate 


posterior vitrectomy with removal of as much 
cortical vitreous as possible. The vitreous cut-. 








ter was then directed towards the retina, an 
usually two retinotomies, each approximatel 
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500 um in diameter, were created by aspiration 
and cutting of the retina. These retinotomies 
were made 1 to 2 mm inferior to the medullary 
wings with one retinal hole created just nasal to 
the optic disk and the other just temporal to the 


Fig. 1 (McCuen and associates). Top left, 
Posterior retinotomy with vitreous cutter. 
Top right, Creation of posterior retinal de- 
tachment by infusing under the retinal hole. 
Middle left, Fluid-gas exchange with inter- 
nal drainage of subretinal fluid. Middle 
right, Final “drying” of the retinal hole 
before delivery of the glue. Bottom left, 
Formation of a bubble of cyanoacrylate at 
the tip of the glue injector followed by appli- 
cation of the cyanoacrylate to the retinal 
hole and polymerization of the adhesive at 
the chorioretinal interface. 





optic disk (Fig. 1, top left). An infusion stream 
of Ringer’s lactate from the. fiberoptic. probe 
was directed over each retinotomy to balloon 
up the subretinal space and create localized 


posterior retinal detachments (Fig. 1, top 
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right). A fluid-air exchange, using automated 
air injection with internal drainage of subreti- 
nal fluid through the iatrogenic retinotomies, 
then produced retinal reattachment and an eye 
full of air (Fig. 1, middle left).” Either cyanoa- 
crylate retinopexy or transscleral retinal cryo- 
pexy was then randomly selected for each reti- 
notomy. 

When cyanoacrylate tissue adhesive was 
used, we replaced the vitreous cutter with a 
specially designed glue injector. The area of the 
retinotomy was dried a final time by aspiration 
with the tip of the fiberoptic endoilluminator 
(Fig. 1, middle right). Gentle depression of the 
finger actuator of the glue-injecting unit with 
the injector tip in the air-filled vitreous cavity 
produced a tiny drop of tissue adhesive at the 
Teflon tip of the glue injector (Fig. 1, bottom 
left). The injector tip with the cyanoacrylate 
tissue adhesive was then brought briefly into 
contact with the chorioretinal interface at the 
retinotomy site. Touching the glue to the cho- 
rioretinal interface broke the surface tension of 
the glue bubble and allowed the glue to spread 
over the retinal hole as polymerization of the 
cyanoacrylate began. The glue injector was 
quickly retracted from the chorioretinal inter- 
face to prevent the injector tip from adhering to 
the retina. The polymerized glue was then 
gently nudged with the tip of the fiberoptics to 
insure that it was indeed attached to the retina 
and the retinal pigment epithelium. If the ad- 
hesive polymerized on a thin layer of fluid 
overlying the retinotomy without creating an 
effective adhesion, we removed it and repeated 
the application procedure. 

When conventional transscleral retinal cryo- 
pexy was used, we placed a scleral plug in the 
superotemporal sclerotomy while the probe of 
the cryotherapy unit was directed to the area of 
the retinotomy under microscopic control. A 
bright white choroidal and retinal freeze com- 
pletely surrounded the retinotomy. We were 
careful to ensure that the reaction occurred 
only at the retinotomy site, and that it approxi- 
mated the size of the cyanoacrylate applica- 
tions (about 1,000 pm in diameter). 

After treatment of the retinotomies with ei- 
ther cyanoacrylate or cryopexy, the instru- 
ments were withdrawn and the sclerotomies 
closed by pulling up and tying the preplaced 
mattress sutures. Normal intraocular pressure 
was restored by injecting sterile air into the 
globe with a 30-gauge needle. The conjunctiva 
was closed with 7-0 interrupted Dexon sutures 
and 20 mg of gentamicin was injected into the 
subconjunctival space. Atropine 1% and dexa- 


methasone-neomycin-polymyxin B ointments 
were applied. 

Preparation of cyanoacrylate tissue adhe- 
sive—We chose N-butyl-2-cyanoacrylate for 
this study because (1) it is relatively fluid rather 
than extremely viscous, (2) most pertinent ex- 
perimental work has been done with this par- 
ticular cyanoacrylate, (3) it is already in clinical 
use for some external ophthalmic problems, 
and (4) its blue color makes it relatively easy to 
identify. Initial problems with extremely rapid 
polymerization of cyanoacrylate made the de- 
livery of the glue to the chorioretinal surface 
difficult and also increased the risk of the injec- 
tor adhering to the retina. lophendylate can be 
added to cyanoacrylate tissue adhesive to slow 
the rate of polymerization of the glue and such 
combinations have been used to treat central 
nervous system vascular malformations.” We 
found that a 1:1 mixture of the tissue adhesive 
and iophendylate produced a tissue adhesive 
that polymerized over a period of two to three 
seconds. This was slow enough to allow safe 
delivery of the glue and fast enough to prevent 
any unwanted migration of the adhesive over 
the retina after delivery of the mixture to the 
area of the retinal hole. 

Cyanoacrylate microinjector—To apply cy- 
anoacrylate tissue adhesive accurately and 
safely to the retinotomy sites, it was necessary 
to develop a specialized microinjector system. 
We designed a cyanoacrylate microinjector con- 
sisting of a sliding Teflon tube housed inside a 
metallic 19-gauge needle (Fig. 2). The 1:1 
cyanoacrylate-iophendylate mixture was load- 
ed into the glue injector as one would load a 
fountain pen with ink. During entry through 
the sclerotomy the Teflon tube was retracted 
well inside its surrounding metallic needle to 
prevent the Teflon tip from becoming wet, with 
subsequent polymerization of the glue inside 
the injector. Once the air-filled eye was en- 
tered, the surgeon could extend the Teflon tube 
by sliding an index finger forward. When gen- 
tle finger pressure was applied on the injecting 
actuator, a minute amount of cyanoacrylate 
was produced at the end of the Teflon tip. 
Release of finger pressure by the surgeon re- 
sulted in immediate “aspiration” of the 
cyanoacrylate so that the risks of excessive or 
accidental application of the adhesive could be 
minimized. 

Evaluation of chorioretinal adhesion—The 


eyes were enucleated either immediately after as 
the surgical procedure or after one week, four 


weeks, or one year. Unenucleated eyes were 
examined with slit-lamp biomicroscopy, indi- 
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Fig. 2 (McCuen and associates). The tissue adhesive injector. Left, With the Teflon tube withdrawn into the 






shaft of the metallic 19-gauge needle. Right, With the cyanoacrylate-containing Teflon tube extended for 


delivery of the glue. 


rect ophthalmoscopy, and fundus photogra- 
phy on postoperative days 1, 3, 7, 14, 21, and 
28 and then monthly. 

We measured the strength of the chorioreti- 
nal bonds by techniques similar to those de- 
scribed by Zauberman" and Foulds.” Immedi- 
ately after enucleation the anterior segment of 
each eye was excised. We cut rectangular, 
5 x15-mm pieces of tissue consisting of sclera, 
choroid, and retina centered over each retinot- 
omy from each globe. These tissue strips were 
then pinned scleral side down at their corners 
to a soft cork platform. We tried to remove any 
traces of cortical vitreous still adherent to the 
retinal surface. A 6-0 silk suture was glued to 
the retina with cyanoacrylate at one end of the 
tissue strip (Fig. 3). The other end of the silk 
suture was attached to one arm of an analytical 
balance, the other arm of which carried a petri 
dish balanced against the cork platform, tissue 
strip, and silk suture. We then added water 
gradually to the petri dish from a tuberculin 
syringe until peeling of the retina away from 
the retinal pigment epithelium at the retinoto- 
my site occurred or the retina tore. Equilibrium 
was restored to the balance by adding further 
weights to the scale pan containing the tissue 
strip. The weight required to balance the scale 
pan was then taken as a measure of the chorio- 
retinal adhesive strength at the retinotomy site. 

We used a logarithmic transformation of the 
original measure of force for statistical evalua- 
tions since the coefficient of variation remained 
constant over a wide range of means. The 
log-transformed data were analyzed by a two- 
way analysis of variance design with the two 
main factors being the method of retinopexy 
and the time of peeling.” 





Results 








We studied chorioretinal adhesions at 70 reti- 
notomy sites in 39 rabbit eyes. Figure 4 shows 
the strength of the chorioretinal adhesions ob- 
tained by cyanoacrylate compared with those 
obtained by cryopexy. The cyanoacrylate adhe- 
sions were consistently about twice as strong as 
the cryopexy-induced scars at all intervals 
(P<.001). These adhesions were frequently 
stronger than the tensile strength of the retina, 
as shown by the more frequent tearing of the 
retina at the retinotomy site during the peeling 
procedure with cyanoacrylate than with cryo- 
pexy (P = .002). 

Chorioretinal adhesion immediately after 
retinopexy—Enucleation and retinal peeling 
were performed immediately after the vit- 
rectomy procedure in 13 eyes containing 
13 cyanoacrylate-treated retinotomies and 13 
cryopexy-treated retinotomies. The average 
force required to peel the retina from the retinal 
pigment epithelium was 53 mg (range, 34 to 87 
mg) at the cryopexy sites and 146 mg (range, 89 
to 216 mg) at the cyanoacrylate sites. There was 
a statistically significant 250% increase in the 
strength of the chorioretinal adhesion at the 
cyanoacrylate sites compared to the cryopexy 
sites (P<.001). None of the cryopexy sites ex- 
hibited retinal tearing at the chorioretinal adhe- 
sion during retinal peeling. At eight of the 13 
cyanoacrylate sites, the retina tore before the 
chorioretinal adhesion was disrupted (P<.002), 
indicating that the strength of the adhesion 
produced by the tissue adhesive was greater 
than the tensile strength of the retina. 

Chorioretinal adhesion one week after 
retinopexy—In the first week after surgery 
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Fig. 3 (McCuen and associates). Top, Analytical 
balance used for evaluating the chorioretinal adhe- 
sions at the retinotomy sites. Bottom, Peeling of the 
retina from the chorioretinal junction. 


there was usually a severe fibrinous reaction 
precluding a good view of the retina, but there 
were no differences with respect to the level of 
ocular inflammation between those eyes that 
received only cryopexy and those that received 
only cyanoacrylate. Occasionally a small halo 
of retinal edema surrounded the cyanoacrylate 
site in eyes in which media clarity allowed 
adequate visualization of the retina. 

Eleven eyes containing 21 retinotomies were 
enucleated for retinal peeling at the end of the 
first postoperative week. The average strength 
of the chorioretinal adhesion at the 11 cryopexy 
sites was 113 mg (range, 70 to 165 mg), signifi- 
cantly greater than the 53 mg noted immediate- 
ly after enucleation (P<.001). Similarly, the av- 
erage strength of the adhesion at the ten 
cyanoacrylate sites increased from 146 mg im- 
mediately after enucleation to 280 mg (range, 
177 to 540 mg) one week after the procedure 
(P<.001). At the end of the first postoperative 
week, the cyanoacrylate adhesions were still 
240% stronger than the cryopexy lesions 
(P<.001). Retinal tearing at the retinotomy be- 
fore disruption of the chorioretinal adhesion 
occurred in none of the 11 cryopexy-treated 
sites, while retinal tearing was produced dur- 
ing peeling in eight of the ten cyanoacrylate- 
treated sites (P<.001). | 

Chorioretinal adhesion four weeks after 
retinopexy—Four weeks after the operation the 
acute inflammatory reactions had largely re- 
solved with clearing of the ocular media. There 
were no differences in the anterior segment 
findings between eyes that received only 
cyanoacrylate and those that received only 
cryopexy from week 1 to week 4. In the cryo- 
pexy group the chorioretinal scars had ma- 
tured, taking on their typical pigmented ap- 
pearance. At the cyanoacrylate retinotomies 
there was a slightly elevated, irregularly 
shaped, crystalline material site corresponding 
to the polymerized tissue adhesive (Fig. 5). 
Although there was an occasional small area of 
surrounding pigmentary mottling at the level 
of the retinal pigment epithelium, we found no 
evidence of any distant effect caused by the 
cyanoacrylate. In both groups, residual poste- 
rior vitreous had partially separated from the 
retina in some cases. This vitreous usually 
remained adherent to the retinotomy site and 
the peripheral retina, thus producing trans- 
vitreal strands. 

Eleven eyes containing 18 retinotomies were 
enucleated for retinal peeling at the end of the | 
fourth postoperative week. The average — 
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strength of the adhesion at the 11 cryopexy 
sites was 336 mg (range, 122 to 657 mg), while 
the average strength of the adhesion at the 
seven cyanoacrylate sites was 601 mg (range, 
331 to 925 mg). Both treatments produced 
stronger adhesions at four weeks than at one 
week (P<.001 for cryopexy and P = .001 for 
cyanoacrylate). Cyanoacrylate adhesions re- 
mained 190% stronger than the cryopexy adhe- 
sions at four weeks (P = .002). Retinal tearing 
at the adhesion during attempted peeling oc- 
curred at four of the 11 cryopexy sites (6%) 
and at all seven of the cyanoacrylate sites 
(100%) (P = .013). 

Chorioretinal adhesion one year after reti- 
nopexy—There were no significant changes in 
the clinical findings from four weeks to one 
year after the the surgical procedure in the four 
eyes studied. At the one cryopexy site the 
strength of the chorioretinal adhesion was 133 





Fig. 4 (McCuen and associates). The 
strength of the chorioretinal adhesion of 
cyaneacrylate retinopexy (squares) com- 
pared to transscleral retinal cryopexy (cir- 
cles) at various intervals after experimental 
retinal detachment and repair. Solid figures 
indicate retinal tears at the adhesion sites. 
Asterisks, averages. 


12M 


mg; at the four cyanoacrylate sites the average 
strength of the chorioretinal adhesion was 270 
mg (range, 211 to 346 mg). Although no statisti- 
cally significant comparison of the adhesions at 
one year was possible because of the small 
number of retinotomies involved, it was appar- 
ent that some significant chorioretinal adhesive 
strength remained at the cyanoacrylate sites. 
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Common thermal treatments for retinal 
breaks include transscleral retinal cryopexy or 
diathermy, transvitreal cryopexy, and trans- 
vitrea] photocoagulation." Major difficulties 
with these thermally induced chorioretinal ad- 
hesions in the management of complicated reti- 
nal holes are the delay in onset of the chorioret- 
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Fig. 5 (McCuen and associates). The appearance of 
the cyanoacrylate retinopexy site four weeks after 
experimental retinal detachment and repair. 


inal adhesion and the ultimate strength of the 
adhesion. Zauberman' measured the tensile 
strength of chorioretinal lesions produced by 
photocoagulation, diathermy, and cryopexy in 
the cat and found that the retinal adhesion was 
much lower over treated areas of the retina 
than over untreated areas up to the seventh day 
after treatment and that adhesion strength did 
not reach its maximum until three weeks after 
the thermal application. The ultimate strength 
of thermally induced chorioretinal adhesions is 
also in question. When Zauberman® measured 
in vivo resistance to the separation of the retina 
from the retinal pigment epithelium by local- 
ized traction over experimental chorioretinal 
scars produced by argon laser photocoagula- 
tion, cryopexy, and diathermy, he found that 
the area of retinal separation induced by trac- 
tion in the eyes with the chorioretinal scars was 
similar to the area of retinal separation mea- 
sured in the untreated control eyes. Moreover, 
traction-induced retinal cleavage occurred at 
the level of the scarred retina-retinal pigment 
epithelium joint. These data suggest that we 
need better methods of achieving faster and 
stronger chorioretinal adhesions than are cur- 
rently available. 

Cyanoacrylates are a group of compounds 
that have been successfully used as biologic 
tissue adhesives in ophthalmic surgery for a 
variety of purposes since 1963.” Little infor- 
mation regarding the intraocular use of these 
substances is available, however, because of 





technical difficulties with cyanoacrylate tissue 
adhesive application in an aqueous medium. 
Contact between a cyanoacrylate tissue adhe- 
sive and water initiates polymerization of the 
adhesive. The cyanoacrylate tissue adhesive 
must, therefore, be prevented from coming 
into contact with any aqueous fluid until the 
glue has been applied. 

Vitreous surgical instrumentation and tech- 
niques have continued to advance, opening the 
door to a re-investigation of the potential intra- 
ocular use of tissue adhesives. Specifically, it is 
now possible mechanically to reattach most 
detached retinas with the techniques of fluid- 
gas exchange and internal drainage of subreti- 
nal fluid. In addition to the mechanical 
reapposition of the retina to the retinal pigment 
epithelium, fluid-gas exchange with internal 
drainage of subretinal fluid minimizes the aq- 
ueous environment of the posterior segment, 
thus facilitating the transvitreal delivery of the 
cyanoacrylate tissue adhesive to the chorioreti- 
nal interface. 

Several investigators have attempted to use 
cyanoacrylate tissue adhesive for experimental 
retinopexy but all have used a transscleral ap- 
proach in an eye with an attached or nearly 
attached retina. Spitznas and associates”) and 
Kurokawa” examined the effect of preretinal or 
subretinal injections of small amounts of N- 
butyl-2-cyanoacrylate in the rabbit eye and con- 
cluded that the tissue adhesive did indeed 
create a firm chorioretinal adhesion with mini- 
mal toxicity. 

Cyanoacrylates have also been used clinically 
to achieve a chorioretinal adhesion in the treat- 
ment of retinal detachment. Faulborn™ used 
N-butyl-2-cyanoacrylate in two patients under- 
going radical anterior (open-sky) vitrectomy for 
the treatment of giant retinal tears. He first 
removed the central portion of the cornea and 
as much fluid from the inside of the eye as 
possible. He then delivered the adhesive to the 
chorioretinal interface while holding the retina 
in position with a second instrument. Histo- 
pathologic examination of these two eyes two 
years after the cyanoacrylate application sug- 
gested that the tissue adhesive effected a last- 
ing full reattachment of the retina in one case 
while producing at least retinal attachment at 
the site of the tissue adhesive in the other.” 

We succeeded in closing retinal holes with 
transvitreal cyanoacrylate tissue adhesive in a 
rabbit model of rhegmatogenous retinal de- 
tachment during pars plana vitreous surgery. 
The chorioretinal adhesions achieved are im- 
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mediate in onset, about twice as strong as 
adhesions effected by transscleral retinal cryo- 
pexy, and persist to a significant degree for at 
least one year after application. 

It was interesting to find that the strength of 
the cyanoacrylate adhesions, as well as that of 
the cryopexy adhesions, increased during the 
first four weeks after application. The finding 
of an occasional halo of retinal edema sur- 
rounding the cyanoacrylate areas in the early 
postoperative period, coupled with occasional 
late pigmentary changes at the level of the 
retinal pigment epithelium corresponding to 


et > _ these areas, raised the possibility that an addi- 


tional thermal or chemical factor contributes to 
the ultimate strength of the glue adhesions. 


=- Chorioretinal adhesions measured one year 


after cyanoacrylate application, although re- 
duced in strength compared to the four-week 


~~ measurements, remained significant. We do 


= not know why late reduction of adhesive 
= strength occurred in either of the groups, but 


= this late diminution in adhesive strength was 


. consistent with data previously reported by 
_ others regarding the chorioretinal adhesions 
produced by transscleral retinal cryopexy.” Al- 


ae though there was little clinical indication of 
ocular toxicity, more sophisticated toxicity 


studies with greater quantities of glue as well 
as electrophysiologic and histopathologic eval- 


- uations are in progress. 


The rabbit model proved to have some signif- 


~ icant drawbacks in this study. Technical prob- 
_ lems associated with complex surgery in the 


rabbit eye were frequent. Pupillary miosis occa- 
sionally occurred with iris manipulation during 
lensectomy or as a result of transient hypotony 
occasionally occurred during fluid-gas_ ex- 
change, thus making visualization of the pos- 
terior segment difficult. We avoided surgical 
iridectomy whenever possible because of the 
risk of stimulating iris bleeding. Additionally, 
= we learned that it was important to complete 
the operation as quickly as possible because 
prolongation of the surgery frequently led to 
intraoperative fibrin formation on the retinal 
surface, further complicating the procedure. 
Another difficulty with our rabbit model was 
that the posterior cortical vitreous could not 
be entirely removed, thus leaving a thin residu- 
al fluid layer on the retinal surface. The 
cyanoacrylate adhesive occasionally polym- 
erized on this residual cortical vitreous layer 
rather than reaching the retina-retinal pigment 
epithelium interface, and in these cases no 
chorioretinal adhesion was produced. Periph- 





eral retinal detachments, occurring either intra- 
operatively or in the early postoperative peri- 
od, were also a problem in both groups. Pilot 
studies using a monkey model suggest that 
these difficulties can be overcome, and a pri- 
mate study investigating the efficacy of 
cyanoacrylate retinopexy is now in progress. 
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Compression Keratopathy 





D. G. Frazer, M.B., B.Sc., M. F. J. Armstrong, F.R.C.S., and D. B. Archer, F.R.C.S. 


A 31-year-old man developed a localized 
corneal epithelial lesion after exposure to a 
high-pressure fire extinguisher jet. Visual acu- 
ity was temporarily decreased from 20/20 to 
20/40 and intraocular pressure was increased to 
28 mm Hg. Both values returned to normal 
within 18 hours after treatment. This repre- 
sents an extreme form of anterior corneal mo- 
saic associated with microsplits of the corneal 
epithelium. 


FIRE EXTINGUISHERS containing pressurized 
fluorocarbon-nitrogen mixtures are widely 
used. Manufacturers, while emphasizing the 
nontoxic nature of the chemicals involved, 
warn against inadvertent exposure causing 
freezing of the skin and eyes. They have no 
reports of direct pressure injury to the eyes 
such as we describe (P. L. Wyke, written com- 
munication, Feb. 22, 1985). 


Case Report 


A 31-year-old man was examined at the Royal 
Victoria Hospital approximately one hour after 
having sustained an eye injury caused by a 
high-pressure jet fire extinguisher that was 
accidentally discharged at a distance of 45 cm 
from his face. 

The initial pressure of the jet was 500 psi and 
he suffered freezing of the right side of his face. 
He described a frosting of his hair and skin a 
few seconds after exposure, which rapidly dis- 
appeared. He complained of a foreign-body 
sensation and epiphora of the right eye. Visual 
acuity was reduced to R.E.: 20/40 and L.E.: 
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20/20. The eyelids were red and swollen. Linear 
corneal abrasions were readily visible and fluo- 
rescein staining of the cornea disclosed an un- 
usual reticular staining pattern of the corneal 
epithelium (Fig. 1) without evidence of stromal 
edema or endothelial damage. Intraocular pres- 
sure, measured after anterior segment photog- 
raphy, was slightly increased to 28 mm Hg. 
There were no other abnormal ocular findings. 

The patient was treated with cyclopentolate 
1%, chloramphenicol 0.5%, and padding; 18 
hours later his best corrected visual acuity was 
20/20. The reticular pattern of staining had 
disappeared, leaving only a central corneal 
abrasion corresponding to applanation tonom- 
etry the previous day. The intraocular pressure 
had returned to normal. There was no scarring 
of Bowman’s layer or the corneal stroma and 
the corneal epithelium had otherwise com- 
pletely healed. The facial skin continued to 
desquamate for one week. 

In view of the similarity of this phenomenon 
to anterior corneal mosaic,!” the patient was 
examined some months later and the anterior 
corneal mosaic pattern was induced by gentle 
pressure on the closed eyelids after instillation 
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Fig. 1 (Frazer, Armstrong, and Archer). Right cor- 
nea one hour after injury, stained with fluorescein. A 
corneal abrasion with a striking reticular pattern is 
visible. 
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Fig. 2 (Frazer, Armstrong, and Archer). Right cor- 
nea six months after injury. Fluorescein has been 
instilled and the anterior corneal mosaic induced by 
gentle pressure on the eyelids. 


of fluorescein. The resulting pattern was docu- 
mented with slit-lamp photography (Fig. 2). 

Line drawings were made of the abrasion and 
mosaic patterns and comparisons were made 
by superimposing these drawings from corre- 
sponding areas of the cornea and assessing the 
degree of correlation (Fig. 3). Good correlation 
was observed between the sites of both lines 
and junctions within the patterns. 








~ 


Discussion 


Anterior corneal mosaic is a pattern of fluo- 
rescein pooling in corneal epithelial grooves 
that can be induced in any normal eye by 
pressure on the cornea, either indirectly, for 
example, through the eyelids, or directly, clear- 
ly demonstrated after applanation tonometry. 
Similar corneal striations have been observed 
in a patient with dysthyroid eye disease, in 
whom exophthalmos produced corneal com- 
pression against the eyelids.” In all of these 
cases the pattern rapidly disappeared when 
pressure was released. 

Bron and Tripathi’ explained the pattern on 
the basis of a proposed elastic subepithelial 
reticular structure (Fig. 4, a) attached to the 
epithelium and under tension at normal intra- 
ocular pressure. Whenever the corneal curva- 
ture is relaxed by applying pressure externally 
or by reducing intraocular pressure, the net- 
work is also relaxed to form subepithelial ridges 
(Fig. 4, b) that produce corresponding epitheli- 
al ridging. This can be clearly seen in a soft eye 
if the tear film is allowed to dry. 

It is further proposed that compression of the 
epithelium onto the subepithelial ridges causes 
localized epithelial thinning (Fig. 4, c). These 
areas appear as grooves in the corneal surface 


Fig. 3 (Frazer, Armstrong, and 
Archer). Superimposed line draw- 
ings of the anterior corneal mosaic 
pattern (gray lines) and the reticu- 
lar abrasion pattern (black lines 
where the patterns correspond; in- 
terrupted lines elsewhere). THe 
lines and junctions of the two pat- 
terns correspond. 
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Fig. 4 (Frazer, Armstrong, and Archer). Each dia- 
gram shows corneal epithelium, Bowman's layer, 
and corneal stroma from top to bottom: a, Normal 
corneal curvature. b, Corneal curvature relaxed, in- 
ducing subepithelial and epithelial ridges. c, Direct 
gentle pressure on the cornea produces epithelial 
thinning at the sites of subepithelial ridges. d, Nor- 
mal corneal curvature restored, with areas of epithe- 
lial thinning now appearing as grooves. e, Normal 
corneal curvature restored after more severe com- 
pression. Epithelial splitting has occurred at the site 
of the subepithelial ridges, producing epithelial de- 
fects. 


when corneal pressure is released and the net- 
work is allowed to resume its normal position 
(Fig. 4, d). The grooves persist until the epithe- 
lium reexpands, a process normally completed 
in less than one minute. Fluorescein pooling 
along the grooves produces the visible anterior 
corneal mosaic. 


The stability of the proposed subepithelial 
structure is shown by the readily reproducible 
nature of the mosaic pattern after a period of 
months in any individual cornea.’ 

The major difference in the phenomenon we 
describe is that linear corneal abrasions replace 
the corneal grooves, leading to superficial stro- 
mal staining instead of fluorescein pooling in 
the mosaic pattern. We believe this supports 
the hypothesis outlined above. The linear abra- 
sions probably represent a more severe com- 
pression of the epithelium, causing thinning to 
the point of splitting at the site of the ridges, 
permitting stromal staining in these areas (Fig. 
4, e). We confirmed that this traumatic pattern 
closely matched the anterior mosaic pattern of 
the same cornea some months later. 

The fire extinguisher contained bromo- 
chlorodifluoromethane, a fluorocarbon de- 
rivative commonly used in combination with 
nitrogen in pressurized fire extinguishers. It is 
released as a semiliquid jet that rapidly evapo- 
rates leaving no residue. Both of these 
substances are regarded as nontoxic to the 
corneal epithelium.° 

The temperature of the jet was low enough to 
cause frosting of skin and hair followed by 
some desquamation. The manufacturer gives 
an exit temperature of —4 C for the jet. The lack 
of corneal epithelial and stromal edema and the 
localized nature of the corneal injury suggest 
that lowering of the temperature played no 
significant part in producing the corneal mosaic 
pattern. 

This unusual corneal injury induced by a 
high-pressure jet appears to be an extreme 
form of the normal anterior corneal mosaic. 
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Fly Larva Adherent to Corneal Endothelium 





Philip E. Newman, M.D., Paul C. Beaver, Ph.D., Phyllis E. Kozarsky, M.D., 
and George O. Waring III, M.D. 


Anterior ophthalmomyiasis is a rare condi- 
tion in which a fly larva invades the globe, 
causing iridocyclitis and sometimes subluxa- 
tion of the lens. Humans are accidental hosts 
in whom such larvae, after entering the eye, 
undergo little development. We report a case 
in which the first larval stage of a rodent or 
rabbit botfly, Cuterebra sp., invaded the ante- 
rior chamber, produced a transient iridocycli- 
tis, and adhered to the posterior cornea where 
it remained as a dead, slightly atrophic body. 
Identification of the organism was made by 
slit-lamp and specular photomicrographs. Ta- 
pering doses of topical corticosteroids con- 
trolled the inflammation. During 27 months of 
observation the larva changed only slightly in 
appearance, the surrounding corneal endothe- 
lium remained normal, the cornea remained 
clear, and the visual acuity remained 20/20. 


OPHTHALMOMYIASIS is an unusual event in 
which a bot, the parasitic larval stage of certain 
flies of the order Diptera, invades the eye. 
External ophthalmomyiasis denotes involve- 
ment of the eyelids and conjunctiva. In North 
America, external ophthalmomyiasis occurs 
most commonly on Catalina Island, off the 
coast of California, where the sheep nasal bot- 
fly, Oestrus ovis, is the pathogen.’ Internal oph- 
thalmomyiasis has two patterns: the poste- 
rior type with its pathognomonic subretinal 
tracks,” and the anterior type in which iridocy- 
clitis may accompany passage of the larva into 
the anterior chamber.*’ Larvae invading the 
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eyelid, conjunctiva, or orbit generally incite 
only mild inflammation,’ but when they invade 
the globe they can cause intraocular devasta- 
tion and phthisis bulbi. 

We report a case of iridocyclitis without vit- 
reoretinal involvement caused by the larva of a 
rodent or lagomorph (rabbit) botfly, Cuterebra 
sp., which invaded the anterior chamber and 
adhered to the corneal endothelium where it 
remained as an inert foreign body. The organ- 
ism was identified by structural features evi- 
dent on slit-lamp and specular photomicro- 
graphs. 


Case Report 


A 33-year-old man developed a stinging sen- 
sation in his left eye that he attributed to the 
scratch of a thorn. In the next 48 hours it 
progressed to a nongranulomatous iridocyclitis 
that was treated by his ophthalmologist with 
frequent topical dexamethasone and homat- 
ropine. One week later, the iridocyclitis had 
diminished and a parasite appeared adherent 
to the central posterior cornea. On examination 
at the Emory University Department of Oph- 
thalmology on Dec. 27, 1983, his corrected 
visual acuity was 20/20. The right eye was 
normal. The left eye showed a trace of anterior 
chamber flare and cells, but no keratic precipi- 
tates. The cornea showed minimal stromal 
edema and no cellular infiltrate. 

A spindle-shaped larva measuring 1.7 x 0.8 
mm was attached to the central posterior cor- 
nea (Figs. 1 and 2). The corneal endothelium 
viewed by specular microscopy showed a few 
large cells but no severe distortion of the endo- 
thelial mosaic. The endothelial cell density was 
1,700 cells/mm? 2 mm from the larva (Fig. 3). 
There were no cells in the vitreous and no 
tracks or scars beneath the retina. There was no 
systemic eosinophilia, and no eggs or parasites 
were found in the stools. 

Ten days later, the organism was in the same 
location, but the details of inner structures had 
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become hazy and blood in the gut, apparent 
earlier, had disappeared. The organism ap- 
peared to be dead. Since the parasite was caus- 
ing minimal inflammation, topical predniso- 
lone acetate 1% was given on a tapering 
schedule for two weeks. When mild iridocycli- 
tis recurred, it resolved after retreatment with 
topical prednisolone acetate 1% for four weeks. 
During the next 27 months visual acuity re- 
mained 20/20, no inflammation occurred, and 
the larva became increasingly translucent with 


August, 1986 


Fig. 1 (Newman and asso- 
ciates). The Cuterebra botfly 
larva on the endothelial sur- 
face of the cornea one week 
after the onset of iridocycli- 
tis. There is minimal stromal 
edema and little stromal cel- 
lular infiltrate. 


poorer definition of its viscera. Specular photo- 
micrographs showed the reflective exoskeleton 
to be intact (Fig. 4) and there was moderate 
pleomorphism of the surrounding endothelium 
with a cell density of 1,700 cells/mm‘. 

On the basis of morphologic features evident 
on photomicrographs, the organism was iden- 
tified as the first instar of a Cuterebra sp. The 
photographs showed a segmented body and 
visceral organs as well as blood in the gut, 
which was visible through the translucent exo- 





Fig. 2 (Newman and associates). Both ends of the botfly larva’s body are tapered with the maximum width in 
the anterior half. The banded appearance of the exoskeleton and the gut containing blood are also evident. The 
adhesive organ (vertical arrow) and subterminal spiracles (horizontal arrow) protruding dorsally are at the 
caudal end. 
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skeleton. Evident also were characteristic 
Cuterebra features—a pair of distinct antenna- 
like structures (Fig. 3) and large oral hooks and 
supports at the anterior end (Figs. 2 and 4), a 
subterminal bulge interpreted as spiracles as 
well as a terminal adhesive organ at the posteri- 
or end (Fig. 4), and bands of black spines 
evident on the anterior border of eight (third 
through tenth) body segments (Fig. 4). At 
higher magnification, the photomicrographs 
showed that in some of the dark bands the 
spines were arranged in as many as eight alter- 
nating rows, with those in the two most ante- 
rior rows much larger than the others (Fig. 5), 
an arrangement resembling that of the bands 
on the sixth through the tenth segments of 
Cuterebra tenebrosa (Fig. 6). A specific identifica- 
tion was not possible, and whether it was one 
of the numerous rodent bots or a rabbit bot 
could not be determined. However, the similar- 
ities with a known species of Cuterebra (Figs. 6 
and 7) and confirmation of the identification by 
experts left no doubt that it was a species of 
that genus. 





Fig. 3 (Newman and associates). 
One week after the onset of symp- 
toms the characteristic paired 
antenna-like tubercles on the ante- 
rior end of the larva (arrow) are 
apparent. The endothelial mosaic 
shows no severe distortion, with a 
cell density of 1,700 cells/mm. 


Discussion 


In 1939 O’Brien and Allen’ described a pa- 
tient with a larva of the cattle botfly, Hypoderma 
bovis, in the anterior chamber. The larva had 
passed from the vitreous into the anterior 
chamber and was removed because of iridocy- 
clitis. Others have reported cases of ophthal- 
momyiasis interna,*’ although only in rare in- 
stances has the invasion been by the larva of a 
Cuterebra species.** Six species of Cuterebra lar- 
vae commonly occur in rodents and five in 
rabbits; all Cuterebra species are limited to the 
Western Hemisphere.’ Most external ocular 
botfly infections are caused by the more cosmo- 
politan sheep botfly, O. ovis, or by one of the 
horse botflies, Gasterophilus sp. 

The first report of human myiasis from the 
larva of a Cuterebra was published in 1942; the 
patient was a woman who sneezed out a first- 
stage larva.” It was not until 1969, however, 
that Dixon, Winkler, and Nelson* reported 
ophthalmomyiasis from a Cuterebra larva that 


Fig. 4 (Newman and associates). 
Composite of wide-field specu- 
lar photomicrographs taken eight 
months after the onset of symp- 
toms shows the reflective cross- 
banded exoskeleton of the dead 
Cuterebra larva. At the narrow pos- 
terior end, the spiracles (arrow) 
and terminal adhesive organ are 
somewhat evident. There is moder- 
ate pleomorphism of the adjacent 
corneal endothelium. 
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Fig. 5 (Newman and associates). Band of body 
spines on one segment of the larva demonstrates a 
pattern resembling that seen on segments 6 through 
10 of Cuterebra tenebrosa (see Figure 6). 


was identified after surgical removal. One 
other such case has since been reported." Cute- 
rebra larvae have also been isolated in humans 
from the eyelid, eyebrow, bronchus, and sub- 
cutaneous tissues in various parts of the 
body.” 

The larvae of Cuterebra species are difficult to 
differentiate from other fly larvae by routine 
ophthalmic examination; however, in our pa- 
tient, a definitive generic diagnosis could be 
made without surgical removal because reliable 
diagnostic features were evident on slit-lamp 
and specular photomicrographs. Certain fea- 
tures of the anterior and posterior ends of the 
larva are seen only in Cuterebra and not in other 
botflies that may also infect humans, such as O. 
ovis, Gasterophilus, Hypoderma, and Rhinoestrus 
species. The larva of these botflies are different 
in body shape, mouthparts, and spiracles. The 
presence of a posterior adhesive organ is a 
unique feature of first-stage Cuterebra larvae.®" 













DETE e T 

Fig. 6 (Newman and associates). Bands of spines 
on the fifth (right) and sixth (left) body segments of 
the Cuterebra tenebrosa larva shown in Figure 7. In 
their relative size, shape, and arrangement, the 
spines on the sixth segment are similar to those 
shown in Figure 5. On the fifth segment (and on the 
third and fourth, not shown), the large spines of the 
second row are talon-like with a stout, recurved claw 
and anteroposteriorly expanded base (x 400). 






Among the reported cases of ophthalmomy- 
iasis interna, a Cuterebra larva was identified in 
only two.** However, now that distinctive ge- 
neric features of the first instar Cuterebra have 
been described in greater detail" and intraocu- 
lar photographic techniques have been im- 
proved, the larvae in at least three other cases 
can be recognized as probably belonging to a 
species of Cuterebra. In the original photomi- 
crographs of the larva used by Gass and Lewis? 
(their Figure 8) and by Ziemianski, Lee and 
Sabateo” (their Figure 3) and in the illustration 


Fig. 7 (Newman and associates). A Cute- 
rebra tenebrosa larva preserved in alcohol 
immediately after hatching (lateral view 
from the right side). Protruding forward 
and dorsally from the anterior end is one of 
the paired antenna-like structures some- 
times called cephalic tubercles (arrow, 
right); protruding ventrally and somewhat 
anteriorly is one of the paired oral hooks. At 
the posterior end of the body there is a pair 
of spiracles, shown here as a low promi- 
nence at the extremity of the main axis of 
the body (arrow). Extruding ventrally and 
posteriorly is the adhesive organ, which 
may assume various shapes but is always 
prominent. Length of body from spiracles to 
anterior extremity is 1.5 mm. 
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used by Hunt,” the shape of the body and the 
apparent presence of an adhesive organ sug- 
gest Cuterebra sp. 

Knowledge of the Cuterebra life cycle helps to 
explain how humans can become hosts to its 
larva. The adult female lays up to 1,000 
eggs scattered on vegetation around the trails, 
nests, and burrows of their natural hosts, ro- 
dents and lagomorphs. Facilitated by the stim- 
uli of increased temperature and moisture, the 
eggs hatch about one week later into actively 
motile first-stage (infective) larvae that are ca- 
pable of moving about or standing erect on 
their caudal adhesive organ as they search fora 
host. Larvae usually enter their hosts through 
natural body openings such as the nose, 
mouth, anus, or eyes. Then, in rodents or 
lagomorphs, they migrate to dermal develop- 
mental sites, cut warble pores (respiratory 
holes), and grow to become second-stage lar- 
vae. After several weeks of further growth they 
become third-stage larvae, drop off their hosts, 
burrow into the soil, and later emerge as adult 
flies. In general, Cuterebra larvae exhibit 
marked host specificity and infection site speci- 
ficity on their hosts. One can easily envisage 
how our patient, who was a forester, could 
have accidentally become a host for the cute- 
rebrid larva by coming in contact with vegeta- 
tion bearing an egg or first-stage larva. The 
patient’s hands could have transported the 
larva or perhaps carried an egg to his eye where 
warmth and moisture stimulated it to hatch. 

The ocular manifestations of myiasis range 
from mild inflammation and minimal damage 
to severe inflammation and phthisis bulbi.” 
The inflammation caused by the foreign body 
may be exacerbated by toxic or enzymatic mate- 
rials produced by the larva® or by an immuno- 
logic reaction.’ More specifically, as early as 
1934, Anderson” speculated that the subretinal 
space may provide better nutrition for larvae 
despite a slower loss of toxic by-products from 
that area. And, indeed, the posterior segment 
may provide sufficient nutrient levels and oxy- 
gen potential to support some growth of at 
least certain species of the invading larvae.* 
However, it also has been noted that the accu- 
mulation of toxic substances in the posterior 
segment may set off a severe reaction that may 
kill the parasite and produce severe vitritis, 
exudative and hemorrhagic retinitis, and reti- 
nal detachment.*” Once they are in the vitre- 
ous, continued growth of larvae has been un- 
certain." In the anterior segment, fly larvae can 
cause iridocyclitis with sterile hypopyon and 
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secondary heterochromia iridis, as well as dis- 
location of the lens.*”® 

We do not know how the fly larva entered the 
globe of our patient, since no entrance wound 
could be seen. It may have penetrated the 
conjunctiva and sclera posterior to the corneo- 
scleral limbus and caused the iridocyclitis, then 
migrated into the anterior chamber and settled 
against the corneal endothelium. Since the 
larva did not move across the posterior surface 
of the cornea, it left no tracks in the endothelial 
mosaic. Our case of Cuterebra myiasis may be 
the only one reported with no posterior seg- 
ment involvement. We also found no evidence 
of larval growth and we believe the organism 
died within a few days of penetration into the 
globe. 

The management of ophthalmomyiasis de- 
pends on the degree of inflammation. Dixon, 
Winkler, and Nelson‘ performed an iridectomy 
and removed a Cuterebra larva embedded in the 
iris of a patient. Custis and associates® did a 
vitrectomy ona patient to remove a presumably 
dead Cuterebra larva responsible for macular 
complications. In some circumstances photoco- 
agulation of a damaging worm may be pre- 
ferred over an attempt at surgical removal." A 
larva found in the conjunctiva may be immobi- 
lized with topical anesthetics and surgically 
removed before it enters the globe.'*'* Howev- 
er, if the inflammation can be controlled with 
topical corticosteroids and cycloplegics and the 
larva appears to be dead, the condition may be 
managed without surgery, as in our patient 
and others. An attempt to remove the 
dead larva from our patient’s posterior cornea 
might have damaged the endothelium and ac- 
tually reduced his visual acuity. When the only 
objective evidence of ophthalmomyiasis inter- 
na is the presence of subretinal tracks, no 
specific treatment is indicated.’ 

Ophthalmomyiasis is an interesting and un- 
usual infestation. It should be considered in 
any individual with ocular inflammation, par- 
ticularly if there has been frequent exposure to 
wildlife and vegetation. The diagnosis can 
often be made by routine ocular examination 
and topical therapy may sometimes be suffi- 
cient. 
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Preliminary Report on Corneal Incisions Created by a 


Hydrogen Fluoride Laser 





Hanspeter Loertscher, M.S., Sid Mandelbaum, M.D., Richard K. Parrish II, M.D., 
and Jean-Marie Parel, Ing. ETS-G 


We created corneal incisions in eye bank 
eyes with a pulsed hydrogen fluoride infrared 
laser. This laser was selected because its emis- 
sion spectrum (2.7 to 3.0 um) closely corre- 
sponds to the absorption peak of water in the 
infrared region. Short pulses (200 nsec) of 
hydrogen fluoride laser light focused with a 
cylindrical lens resulting in radiant exposures 
of 1.3 J/cm’ at the corneal surface created linear 
cuts in the cornea with minimal thermal dam- 
age adjacent to the incision, suggesting that 
the pulsed hydrogen fluoride laser may be 
useful for corneal surgery. 


PULSED FAR-ULTRAVIOLET radiation generated 
by excimer lasers has been used industrial- 
ly to etch polymer films precisely.'” Trokel, 
Srinivasan, and Braren’ were the first to report 
the use of these lasers for corneal surgery. 
They and others have produced sharp, smooth- 
walled corneal incisions with minimal adjacent 
tissue damage by using the argon fluoride 
excimer laser emitting at 193 nm.*" The lack of 
thermal effect adjacent to the incisions has 
been interpreted as evidence that the excimer 
laser produces cuts by a mechanism other than 
heating tissue to the point of vaporization.*” 
An alternate mechanism, termed ablative 
photodecomposition, has been suggested, 
wherein laser energy directly breaks intermo- 
lecular bonds within irradiated tissue.*? The 
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precise mechanisms of excimer laser-induced 
ablation are still uncertain, however.*” 
Clinical use of the excimer laser poses techni- 
cal and possibly basic biologic problems. Cur- 
rent argon fluoride and krypton fluoride 
excimer lasers use fluorine gas, leakage of 
which presents a potential biohazard. Fiberop- 
tics that can transmit far-ultraviolet radiation 
are not readily available, limiting delivery sys- 
tems. The high photon energies characteristic 
of far-ultraviolet laser radiation (6.4 eV at 193 
nm) have been shown experimentally to induce 
alterations in DNA configuration," raising the 


possibility of mutation and carcinogenesis of - 
tissue treated with the excimer laser. The clini- — 
cal relevance of this with respect to the eye is 


unknown. 
In an attempt to avoid these difficulties inher- 
ent to ultraviolet laser radiation, we investigat- 
ed the effects on the cornea of a pulsed hydro- 
gen fluoride laser that emits in the infrared 
region of the electromagnetic spectrmm (2.7 to 
3.0 pm). Previous studies of the interaction 
between infrared radiation and the cornea have 
predominantly used carbon dioxide lasers 
(wavelength, 10.6 um). Both continuous-wave 
and pulsed CO; lasers are capable of ablating 
cornea, although thermal damage to adjacent 
tissue has been greater than clinically desir- 
able.*” Wolbarsht and Landers" suggested 
matching the laser wavelength to the absorp- 
tion peak of the material being irradiated to 
minimize this damage. For water, the main 
constituent of the cornea, peak absorption in 
the infrared region is near 2.9 pm. ®" The 
emission spectrum of the hydrogen fluoride 
laser closely corresponds to this peak, and thus 
offers a theoretic advantage over the carbon 
dioxide laser for corneal surgery. We present 
our preliminary observations using a pulsed 
hydrogen fluoride laser to create corneal inci- 
sions. a 
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Material and Methods 


We used a laboratory pulsed hydrogen fluo- 
ride infrared laser (model PCLI) temporarily 
made available to us at the manufacturer's 
facility (Helios, Inc., Longmont, Colorado). A 
small percentage of the primary gases, hydro- 
gen and sulfur hexafluoride, are transformed 
by an electrical discharge into vibrationally ex- 
cited hydrogen fluoride molecules, which form 
the lasing medium. The main emission lines 
and percentage of total power output of a con- 
tinuously emitting hydrogen fluoride laser, as 
provided by the manufacturer, are: 2.96 um 
(5%), 2.91 pm (15%), 2.87 um (25%), 2.83 pm 
(15%), 2.78 um (20%), and 2.74 um (20%). It is 
likely that the emission spectrum of the pulsed 
laser is similar. Output characteristics of the 
pulsed laser, as specified by the manufacturer, 
include beam size, 5 x 10 mm; divergence, 5 x 
12 milliradians; maximum pulse energy, 95 mJ; 
repetition rate, 1 to 20 Hz; and pulse duration, 
200 nsec. 

A helium neon laser was aligned coaxially 
with the hydrogen fluoride laser to serve as an 
aiming beam. The two beams were focused on 
the cornea with a calcium fluoride cylindrical 
lens (f = 50 mm). A slit lamp was mounted for 
observation at an angle of 45 degrees to the 
laser beams. Before irradiating the cornea, we 
measured the output energy of the hydrogen 
fluoride laser with a power meter. The laser 
was adjusted to produce pulse energies of 20, 
40, and 70 mJ at 10 Hz. The focal line dimen- 
sions were determined by measuring the length 
and width of burns produced on thermal 
paper. The observed dimensions of 0.25 x 12 
mm corresponded to calculated values. The 
radiant exposure (fluence) therefore varied 
from 0.7 to 2.3 J/cm’. 

Three donor eyes whose corneas were not 
suitable for transplantation were obtained 
through the Florida Lions Eye Bank. Eyes were 
kept in standard glass storage bottles and were 
maintained in a cold transport container before 
and after irradiation. Saline was injected into 
the vitreous cavity of each eye to bring the 
intraocular pressure into the normal range as 
judged by tactile tension. Each eye was posi- 
tioned with a suction globe holder so that the 
cornea was at the focal line of the cylindrical 
lens used to converge the laser beams. Several 
incisions were created in each cornea with 
varying combinations of energy, repetition 


rate, and duration of exposure. Slit-lamp pho- 
tographs of the corneas were taken. Corneal 
buttons were then excised, embedded in paraf- 
fin, routinely processed for light microscopy, 
and stained with hematoxylin and eosin. 


Results 


Difficulty in achieving exactly coincident hy- 
drogen fluoride and helium neon beams limited 
our ability to focus the hydrogen fluoride beam 
precisely on the corneal surface. When the 
cornea was optimally positioned relative to the 
cylindrical lens, sharp linear cuts were visual- 
ized through the slit lamp (Fig. 1). The cuts 
deepened with successive laser pulses. Full- 
thickness corneal incisions were produced in 
ten to 20 seconds. If the position of the cornea 
relative to the focusing lens was suboptimal, 
whitening of superficial corneal tissue occurred 
rather than cutting. Corneal cuts could be pro- 
duced at 20, 40, or 70 mJ, but it was difficult to 
determine the influence of laser pulse energy 
on depth of cut because of the focusing prob- 
lems. The unfocused hydrogen fluoride beam 
had no visible effect on the cornea. 

Figure 2 shows a section through an eye bank 
cornea incised with the hydrogen fluoride 
laser. At the light microscopic level, there is a 
small zone of coagulative damage adjacent to 





Fig. 1 (Loertscher and associates). Slit-lamp ap- 
pearance of corneal incisions created with a pused 
hydrogen fluoride laser. External ocular pressure is 
being applied, splaying the incisions to show their 
depth and sharp edges. 





Vol. 102, No. 2 


Hydrogen Fluoride Laser Corneal Incisions 219 


mappa AAAA Aaaa AAAA aaaea paanan 





Fig. 2 (Loertscher and associates). Cornea incised 
with a pulsed hydrogen fluoride laser. There is a 
narrow zone of thermal damage adjacent to the cut, 
10 to 15 pm wide at the superior portion of the 
incision and 1 to 2 wm wide in the deeper portion of 
the cut. The corneal epithelium was removed before 
irradiation (pulse energy, 40 mJ; repetition rate, 10 
Hz; exposure duration, approximately ten seconds; 
radiant exposure, 1.3 J/cm’). 


the cut, 10 to 15 um in width at the superior 
portion of the cut and 1 to 2 wm wide inferiorly. 


Discussion 


These preliminary experiments demonstrat- 
ed the ability of a pulsed hydrogen fluoride 
laser to produce sharp linear corneal incisions. 
The zone of thermal damage produced adjacent 
to the superior portion of the incision was 
similar to the thermal effect reported with the 
248-nm krypton fluoride excimer laser.’ The 


lesser thermal damage adjacent to the deeper 
portion of the cut in Figure 2 more closely 
resembled incisions produced by 193-nm argon 
fluoride excimer lasers.’ 

Since the photon energy (0.4 eV) at the hy- 
drogen fluoride laser wavelength is much lower 
than the energy required to break intermolecu- 
lar peptide or carbon-carbon bonds (approxi- 
mately 3.0 to 3.3 eV),° it is unlikely that these 
incisions were created as a result of “ablative 
photodecomposition.’”’ How then were these 
corneal cuts accomplished? The absorption 
peak of water at the hydrogen fluoride laser 
wavelength may be the explanation. 

The composite graph in Figure 3 depicts the 
spectral absorption of water in the infrared 
region and of the cornea in the ultraviolet 
region. The penetration depth is defined as the 
depth at which incident light energy is attenu- 
ated to 37% (1/e = 0.37). The absorption coeffi- 
cient is the inverse of penetration depth. Cor- 
neal absorption in the ultraviolet region was 
measured by Puliafito and associates.’ Since 
data for corneal absorption throughout the in- 
frared region is not available, an absorption 
curve for water is shown.” The absolute values 
for water absorption in this region differ de- 
pending on the method of measurement, but 
the shape of the curve is generally similar to 
that in Figure 3."*'’ It is reasonable to assume 
that corneal and water absorption of the hydro- 
gen fluoride laser beam is similar because the 
water content of the cornea is about 76%." 

In tissue characterized by a high absorption 
coefficient, absorption of incident light energy 
occurs within a superficial layer. A pulse of 
sufficient incident energy will vaporize this 
superficial layer. If the pulse duration is shorter 
than the time needed for energy to diffuse into 
surrounding tissue (thermal relaxation time), it 
has been suggested but not proven that appre- 
ciable heating of adjacent tissue will not oc- 
cur.” Thermal relaxation time depends both 
on the wavelength of incident light and the 
inherent properties of the material being irradi- 
ated. For water irradiated by the hydrogen 
fluoride laser, a thermal relaxation time of 1.7 
usec has been calculated.“ The pulse duration 
of the laser we used (0.2 psec) was thus consid- 
erably shorter than the thermal relaxation time 
of water. Theoretically, delivering extremely 
brief pulses of a highly absorbed laser wave- 
length will minimize thermal damage to sur- 
rounding tissue. The pulsed hydrogen fluoride 
laser as applied to the cornea generally satisfies 
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these requirements. Not all the wavelengths 
emitted by this laser, however, are as highly 
absorbed as the 2.9-~m wavelength (Fig. 3). 
These less-absorbed wavelengths may have 
contributed to the thermal damage observed 
(Fig. 2). 

The lower absorption by water and hence 
greater penetration depth of the CO, laser 
wavelength compared to the hydrogen fluoride 
wavelength (20 pm vs 1.3 um, Fig. 3) may 
explain the greater thermal damage to adjacent 
tissue noted with the CO, laser.*” Similarly, 
lower corneal absorption may also be a factor in 
the greater damage to adjacent tissue produced 
by longer-wavelength krypton fluoride excimer 
lasers (248 nm) compared to that seen with the 
argon fluoride excimer at 193 nm.° 

Pulsed infrared laser energy in the 2.9-um 
range may offer advantages over far-ultraviolet 
wavelengths for ocular surgery. The lower pho- 
ton energies of infrared light have not been 
reported to be associated with mutagenesis in 
biologic systems. With current technology, fi- 
beroptic transmission of 2.9-~m infrared light 
is more practical than is transmission of far- 
ultraviolet light. The ability to use fiberoptics 
offers greater flexibility in the design of deliv- 
ery systems, including those for intraocular 
surgery. Possible applications include vapori- 
zation of vitreal membranes,” cataracts, and 
corneoscleral tissue for filtering surgery. The 
concerns raised regarding possible retinal and 
lens damage from intraocular surgery with the 
308-nm excimer laser” should not apply to 
infrared light in the 2.9-~m range. The high 


Fig. 3 (Loertscher and associ- 
ates). Composite graph of absorp- 
tion coefficient and penetration 
depth vs wavelength for the cornea 
in the ultraviolet region’ and for 
water in the infrared region.” The 
wavelengths generated by the ar- 
gon fluoride (ArF) and krypton flu- 
oride (KrF) excimer lasers and by 
the hydrogen fluoride (HF) and 
carbon dioxide (COs) infrared la- 
sers are indicated. 
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water absorption at this infrared wavelength 
results in rapid energy attenuation, thus pro- 
tecting structures away from the energy 
source. For example, tissue 0.5 mm from the tip 
of a fiberoptic probe immersed in saline re- 
ceives less than 1 trillionth the energy at the 
tip, a level so low as to be of no practical 
concern. 

This study was performed to determine 
whether the theoretic considerations presented 
regarding energy absorption would translate 
into the ability to cut corneal tissue cleanly with 
an appropriate infrared wavelength. We be- 
lieve we were successful in this regard, and 
that the pulsed hydrogen fluoride laser war- 
rants further investigation as a cutting device 
for ophthalmic surgery. The erbium-YAG laser, 
which emits a similar wavelength, may also be 
useful for this purpose.” It is likely that more 
precise incisions can be achieved with optimi- 
zation of laser characteristics and with im- 
provements in the crude focusing techniques 
we were limited to in this preliminary study. 
Comparison of incisions produced by infrared 
lasers at 2.9 um and excimer lasers may lead to 
a better understanding of laser-tissue inter- 
action. 
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Precarved Lyophilized Tissue for Lamellar Keratoplasty in 


Recurrent Pterygium 


Massimo Busin, M.D., Brett L. Halliday, M.D., F.R.C.S., Robert C. Arffa, M.D., 
Marguerite B. McDonald, M.D., and Herbert E. Kaufman, M.D. 


oe o Thirteen eyes with recurrent pterygia were 
_ treated with excision and lamellar keratoplas- 
ty using precarved, lyophilized donor cornea. 


After an average follow-up of 23 months, only 


= one eye (7.7%) required repeat excision. Two 
-eyes (15.4%) had minor recurrences that were 


asymptomatic and did not progress. Minimal 
vascularization at the interface between donor 
and recipient cornea was frequent, but this 
completely regressed after suture removal and 
topical corticosteroid treatment. Limitation of 
movement, when present preoperatively, was 


- improved or eliminated. Best corrected visual 


acuity was unchanged in eight eyes (61.5%), 
decreased by one line in two eyes (15.4%), and 
improved by one or two lines in three eyes 
(23.1%). Postoperative astigmatism was within 


0.5 diopter of the preoperative value in 11 eyes 


(84.6%); one eye (7.7%) had a postoperative 


| a increase of 1 diopter and another eye (7.7%) of 


2 diopters. 


REPORTED RATES Of recurrence of a pterygium 
after primary excision vary from 0% to 69%. 
However, the most recent reports indicate a 
recurrence rate of 37% to 44%.** The likelihood 
of recurrence is higher in young patients and in 
those with marked activity preoperatively.° 
= The treatment of recurrent pterygia is a prob- 
lem that has not been solved despite the variety 
of surgical techniques used. Most investigators 
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have not distinguished between approaches to 
primary pterygia and recurrent pterygia. Rec- 
ommended techniques have included dissect- 
ing the pterygium from the surface of the 
cornea and burying the head,*" excision leav- 
ing a bare scleral area," and a conjunctival 
gra ft. 19,15-19 

Lamellar keratoplasty for the treatment of 
pterygia was first described in 1916 by 
Magitot.” Despite reports of its successful 
use, it has not been employed extensively, 
partly because of the complexity of the tech- 
nique. 

Precarved, lyophilized tissue, which offers 
the potential for a simplified surgical tech- 
nique, has been produced here since 1981, and 
has been available commercially since 1984. We 
have used carved and lyophilized donor tissue 
in lamellar keratoplasty for recurrent pterygia 
in 13 eyes of ten patients. 


Subjects and Methods 


Meanman deste mantles ankaa ake 


We reviewed retrospectively the records of all 
patients treated here who underwent excision 
of recurrent pterygium followed by lamellar 
keratoplasty with precarved, lyophilized tis- 
sue. All such patients with six or more months 
of follow-up were included. A total of ten 
patients (13 eyes) with an average of 23 months 
follow-up (range, six to 44 months) were exam- 
ined (Table). There were nine men and one 
woman. The average age was 43 years (range, 
30 to 66 years). All the patients were residents 
of southern states; three had predominantly 
outdoor occupations. All ten had had previous 
surgery, with an average of 2.2 pterygium 
removals from the affected eye. Two eyes 
(15.4%) had received mucous membrane grafts 
and eight (61.5%) had been treated with beta 
irradiation. 

Preoperative examination included determi- 
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Fig. 1 (Busin and associates). Schematic represen- 
tation of lamellar keratoplasty for pterygium. The 
pterygium (top left) is dissected from the underlying 
corneal and conjunctival tissue (top right) and re- 
moved in toto. A partial-thickness, vertical incision 
is made at the central edge of the affected cornea, 
and a lamellar dissection (middle left) is performed, 
incorporating the entire area covered by the pterygi- 
um. The donor tissue is cut to the proper size and 
sutured into the corneal bed with 10-0 nylon inter- 
rupted sutures (middle right). Normal conjunctiva is 
used to cover the adjacent bare sclera (bottom left). 
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TABLE 
SUMMARY OF CLINICAL DATA FOR TEN PATIENTS (13 EYES) WITH RECURRENT PTERYGIUM 


PREVIOUS TREATMENT 


VISUAL ACUITY 
PATIENT NO., SEX, AFFECTED MUCOUS MEMBRANE SURGERY 

AGE (yas) EYE BETA IRRADIATION GRAFT (NO.) PREOPERATIVE POSTOPERATIVE 

1, M, 33 Left No Yes 2 20/20 20/20 

2, M, 44 Left No No 1 20/20 20/20 

3, F, 50 Left Yes No 3 20/25 20/25 

4, M, 53 Left Yes Yes 4 20/20 20/25 

5, M, 25 Right Yes No 1 20/20 20/20 

Left Yes No 1 20/20 20/20 

6, M, 34 Right No No 3 20/30 20/20 

7, M, 44 Right Yes No 3 20/20 20/20 

8, M, 55 Right Yes No 2 20/20 20/15 

Left Yes No 2 20/20 20/15 

9, M, 52 Left No No 2 20/30 20/30 

Right No No 2 20/25 20/30 

10, M, 41 Left Yes No 2 20/20 20/20 





*“Maximum extension into the cornea from the corneoscleral limbus. 
"Vessels regressed completely after suture removal and topical corticosteroid therapy. 

‘No symptomatic recurrence, Patient 1 had a fibrovascular ingrowth at the lower edge of the graft, extending about 1 mm into the cornea. 
Patient 6 had fibrovascular ingrowths superiorly and inferiorly. The ingrowths are stable in both cases. 

_ §After a recurrence the patient was treated elsewhere with excision and mucous membrane graft. Refraction was done after this second 


operation. 


nation of visual acuity and refractive error, 
assessment of motility, and measurement, with 
drawings and photographs, of the pterygium. 
Surgery was performed under general (seven 

eyes; 53.8%) or local (six eyes; 46.2%) anesthe- 
sia. The pterygium was dissected from the 
cornea (Fig. 1, top left and top right) and a 
lamellar keratectomy was performed incorpo- 
rating the entire area covered by pterygium 
(Fig. 1, middle left). This was accomplished 
first by the creation of a partial-thickness verti- 
-cal incision in clear cornea, beginning just cen- 
tral to the head of the pterygium bed and 
extending above and below to the corneoscleral 
limbus. The conjunctival body of the pterygi- 
um was removed together with underlying scar 
tissue, freeing the adjacent rectus muscle if it 
appeared to be involved. In some cases a sub- 
conjunctival injection of local anesthetic was 
used to “balloon” the conjunctiva and make 
the dissection easier. Hemostasis was obtained 
with bipolar cautery. 

The precarved, lyophilized lenticule of cor- 
neal stroma has an intact Bowman’s layer. It is 
shaped on a cryolathe from the endothelial 
surface to a uniform thickness of 0.3 mm, and 


trephined to a diameter of 10.0 mm. The lens is 
rehydrated in a balanced salt solution contain- 
ing gentamicin, 100 pg/ml, for 20 minutes be- 
fore use. Commercially prepared tissue was 
used in six eyes (46.2%) and locally prepared 
tissue in seven eyes (53.8%). 

At surgery, the tissue was cut to the proper 
size and sutured into the prepared corneal bed 
with 10-0 nylon interrupted sutures (Fig. 1, 
middle right). Normal conjunctiva was used to 
cover the bare sclera and restore limbal anato- 
my (Fig. 1, bottom left). If possible, a peduncu- 
lated flap was created from adjacent normal 
conjunctiva (ten eyes; 76.9%); otherwise, a free 
autograft was used (three eyes; 23.1%). The 
conjunctiva was sutured with 7-0 chromic cat- 
gut. Subconjunctival 20-mg injections of genta- 
micin sulfate and 40-mg injections of methyl- 
prednisolone acetate were administered at the 
end of surgery, well away from the operative 
area. In six eyes (46.2%), a bandage contact 
lens was applied before the eye was patched 
and shielded. 

Postoperative antibiotic, mydriatic, and corti- 
costeroid drugs were given as necessary. The 
bandage contact lens, when present, was re- 
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TABLE (Continued) 








REFRACTION SIZE OF 
PTERYGIUM FOLLOW-UP INTERFACE 
PREOPERATIVE POSTOPERATIVE nee ee Weaseis SECURRENCE 

0.00 + 0.50 x 25 0.00 + 0.50 x 90 3.0 6 Yes’ No? 
+0.25 + 100 x 60 +0.50 + 0.50 x 90 5.0 {5 Yes’ No 
— 1.00 + 2.50 x 105 ~1.50 + 3.00 x 90§ 6.0 15 Yes’ Yes 
#2,00 + 1.00 x 115 +0.50 + 0.50 x 105 3.5 6 Yes’ No 
~1.75 + 0.50 x 90 Unchanged 4.0 44 No No 
~2.25 + 0.75 x 90 Unchanged 4.0 Ad No No 
+0.50 + 1.50 x 180 ~4.00 + 1.75 x 70 4.0 6 Yes’ No? 
-2.25 + 0.25 x 10 ~2.25 + 0.50 x 10 3.0 G Yes’ No 
~0.50 -1.75 3.0 34 Yes’ No 
~0.50 475 2.0 34 No No 
— 4.25 + 1.00 x 65 0.00 + 0.75 x 75 3.0 38 Yes’ No 
+1.75 + 0.25 x 125 ~2.25 + 1.25 x 110 3.5 38 Yes’ No 
-0,75 + 0.50 x 110 ~1.75 + 2.50 x 90 2.0 6 No No 








moved when epithelial healing was complete, 
approximately four days after surgery. 


dines 


Results 


AAR a nemn mnan mne A a Tere rrr e e l eee eee t rah irdeto teh a AS ARG e RANA RAR UO 


There were no operative complications, Post- 
operative recovery was uneventful in all but 
one eye, with rapid graft and conjunctival flap 
healing. Corneal sutures were removed when 
healing appeared satisfactory. In general, one 
half of the 10-0 sutures were removed two 
weeks after surgery and the remainder after 
four weeks (Figs. 2 to 4). 

Vascularization in the plane between the 
donor and the host cornea occurred in nine of 
the 13 eyes (69.2%). The vessels did not extend 
into the cornea for more than 1 mm, and in all 
cases regression occurred after removal of the 
10-0 sutures and treatment with topical cortico- 
steroids. 

Postoperative complications requiring fur- 
ther surgery occurred in only one eye (7.7%) 
(Patient 3). In this patient the central edge of 
the lamellar graft folded under itself, and it was 
necessary to trim the edge and resuture the 
graft. Subsequently, a temporary tarsorrhaphy 
was required for epithelial healing. Three 
months later a symptomatic recurrence of the 
pterygium occurred, which was excised else- 
where with placement of a mucous membrane 
graft. 


Asymptomatic pterygium recurrence, requir- 
ing no further surgery, occurred in two addi- 
tional eyes (15.4%). In Patient 1, a recurrence 
developed at the lower edge of the corneal 
lamellar graft, extending for about 1 mm into 
the cornea. It was treated with an argon laser 
and regressed over the next four months; it is 
currently stable. In Patient 6, fibrovascular tis- 
sue grew over the upper and lower edges of the 
lamellar graft approximately 2 mm into the 
cornea but progressed no farther. 

The preoperative limitation of movement 
from medial rectus muscle involvement, pres- 
ent preoperatively in four eyes (30.8%), was 





Fig. 2 (Busin and associates). Case 1, two days =o 


after surgery. 
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Fig. 3 (Busin and associates). Case 4, seven weeks 
after surgery. The sutures were removed one week 
previously. 


eliminated by surgery in one eye and improved 
in the other three. Refractive astigmatism was 
unchanged in six eyes (46.2%), increased in 
four eyes (30.8%), and decreased in three eyes 
(23.1%), On the average, the astigmatism was 
increased by 0.19 diopter. Best corrected post- 
operative visual acuity was unchanged in eight 
eyes (61.5%), worse by one line in two eyes 
(15.4%), improved by one line in two eyes 
(15.4%), and improved by two lines in one eye 
(7.7%). 


Discussion 


EAN tA It AA ere RANA LOLA ALL HINA RAY a a PARAL LLIN LLM ptt i A brn nar rr 


The three main goals of successful pterygium 
surgery are to remove the pterygium safely, to 
obtain a good optical result, and to avoid recur- 
rence. Recurrent lesions are especially difficult 
to treat. Removal of the recurrent pterygium is 
more hazardous because the underlying cornea 
may be very thin. Extensive scarring from pre- 
vious procedures can adversely affect visual 
acuity and further recurrences are common. 

There is no uniformity of opinion about the 
preferred treatment for recurrent pterygia. 
Controlled studies comparing available treat- 
ments have not been performed. Comparison 
of results in reported series is difficult because 
of the lack of uniformity. Variations in recur- 
rence rate reflect not only the effectiveness of 
the technique, but also variations in preopera- 
tive condition, length of follow-up, dropout 
rates, population, climate, occupation, and 
definition of recurrence. Additionally, most in- 





Fig. 4 (Busin and associates), Case 7, eight months 
after surgery. The donor lamellar graft is clear, with 
no apparent recurrence. 


vestigators have not reported individual visual 
acuities and refractions. 526%. Some re- 
ports of recurrent pterygium excision com- 
bined with either beta irradiation™ or lamellar 
keratoplasty” described no recurrences. In 
other series, the use of lamellar keratoplasty for 
recurrent pterygium resulted in recurrence 
rates of 31%,” 30%," and 55%.‘ A recent review 
of 41 cases of recurrent pterygium treated with 
free conjunctival autografts reported a recur- 
rence rate of 7.3%. 

We believe that lamellar keratoplasty is use- 
fulin certain patients. In those with recurrence 
despite treatment with beta irradiation and 
conjunctival graft, lamellar keratoplasty may 
prevent further recurrence. Also, lamellar ker- 
atoplasty after excision of the pterygium can 
restore the structural integrity of the globe in 
patients with thinned corneas. The visual re- 
sults may be improved, particularly if the visu- 
al axis is involved by the pterygium, by provid- 
ing a new Bowman’s layer in the affected area, 
facilitating the formation of a smooth epithe- 
lialized surface. This may also reduce the rate 
of recurrence, because surface abnormalities in 
the limbal area may contribute to regrowth. 
Breaks in the continuity of the tear film cause 
localized drying and degenerative changes, 
which may stimulate vascular ingrowth. 

The use of precarved, preserved tissue in 
lamellar keratoplasty for recurrent pterygium 
makes the surgical procedure easier and short- 
er, and allows a good visual outcome. The 
advantages of lyophilized donor tissue over 
fresh tissue are that the preserved tissue can be 
stored fora minimum of two months and can be 
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used at any moment, should the surgeon de- 
cide intraoperatively to combine the pterygium 
excision with the lamellar keratoplasty proce- 
dure. Furthermore, since the tissue is prepared 
on a cryolathe, the posterior surface is smooth 
and the thickness is uniform compared with 
hand-dissected lamellar grafts. This also elimi- 
nates the technical problem of dissecting a 
corneal lamella from donor tissue and consider- 
ably shortens the time necessary for the sur- 
gery. 

The cost of the commercially prepared tissue, 
$700, is considerable and each surgeon must 
weigh the advantages of its use against this 
increased cost. , 

The recurrence rate of 8% in this series com- 
pared favorably with other reports. The visual 
outcome in our series was good; in two cases 
visual acuity decreased by one line but in 11 
cases there was an improvement or no change 
from preoperative values. The change in astig- 
matism was minimal, averaging less than 0.25 
diopter. Only one of the 13 eyes required addi- 
tional surgery for recurrence. 
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Dermis-Fat Graft for Orbital Reconstruction After Subtotal 


Exenteration 








John W. Shore, M.D., Randy Burks, M.D., Charles R. Leone, Jr., M.D., 
and Clinton D. McCord, Jr., M.D. 


A surgical technique for reconstruction after 
subtotal orbital exenteration uses an autoge- 
nous dermis-fat graft. A musculocutaneous 
flap is advanced over the graft to provide the 
anterior vascular supply for the free dermis-fat 
graft. The periorbita and remaining orbital 


_ tissue provide the vascular supply posteriorly. 


This technique eliminates extensive skin 
grafting and delayed spontaneous healing. 
Wound healing is rapid and surgical morbidity 
is minimized. We have used this procedure in 
three patients with sebaceous gland adenocar- 
cinoma, two patients with severe posttraumat- 
ic contracted sockets, and as a palliative proce- 
dure in one patient with a fungating choroidal 
melanoma and widespread metastasis. 


ORBITAL EXENTERATION is indicated for the 
treatment of specific ocular or adnexal malig- 
nancies, large periorbital tumors when radical 


_ Craniofacial resection is required, and, occa- 


sionally, periorbital fungal infections that re- 
quire radical but lifesaving treatment.! Addi- 
tionally, exenteration has been proposed as a 
treatment for orbital deformities associated 
with neurofibromatosis and for the manage- 
ment of the severely contracted anophthalmic 
socket when there is little chance for successful 
reconstructive surgery.” Our technique of 
dermis-fat grafting to orbits after subtotal exen- 





Accepted for publication May 20, 1986. 

From the Department of Ophthalmology, Wilford Hall 
USAF Medical Center, Lackland AFB, Texas (Drs. Shore 
and Burks); the University of Texas Health Science 
Center at San Antonio, San Antonio, Texas (Dr. Leone); 
and Emory University School of Medicine, Atlanta, 
Georgia (Dr. McCord). 

The views herein are those of the authors and do not 
necessarily reflect the view of the U.S. Air Force or the 
Department of Defense. — 

Reprint requests to Wilford Hall USAF Medical Cen- 
ter, Department of Ophthalmology/SGHSE, San Anto- 
nio, TX 78236 (Dr. Shore). 


teration expedites surgical recovery and mini- 
mizes postoperative care. 





Material and Methods 





The procedure is best performed with the 
patient under general anesthesia; however, 
local infiltrative or regional anesthesia may be 
used if necessary. One hour before surgery, 
the patient is given 1 g of sodium cephapirin 
over a 30-minute period to obtain high tissue 
levels of antibiotics. The patient is placed in a 
15-degree reverse Trendelenberg (head up) po- 
sition. The proposed skin incision is marked 
with a surgical marking pen (Fig. 1). Sufficient 
margins should be planned to expedite frozen 
section evaluation of the surgical margins. The 
skin and subcutaneous tissue is infiltrated with 
lidocaine 1% with epinephrine 1:100,000. The 
donor site for the dermis-fat graft and the 
entire face are prepared in separate surgical 
fields. 

The subtotal exenteration is performed first. 
Traction sutures of 4-0 silk are passed through 
the tendons of the medial and lateral recti 
muscles. Intermarginal sutures of 4-0 silk are 
placed, leaving the traction sutures protruding 
through the palpebral fissure. At the time of 
skin incision, 4 mg of dexamethasone is admin- 
istered intravenously to reduce postoperative 
swelling. The skin incision is made as marked 
and carried through the orbicularis oculi mus- 
cle. The orbital septum is opened and cut free 
from the arcus marginalis. This dissection be- 
gins superiorly and inferiorly and proceeds 
medially and laterally. The medial and lateral 
attachments of the canthal tendons are exposed 
and the cutting unipolar cautery is used to free 
the tendons from their insertions. A surgical 
plane is then developed between the orbital fat 
and the periorbita (Fig. 2). The dissection is 
bloodless if performed in the proper surgical 
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Fig. 1 (Shore and associates). The surgical incision 
should be planned so all involved eyelid and orbital 
tissue can be excised. A relaxing incision may be 
outlined in the nasal-jugal fold or out over the 
zygoma. Actual incisions should not be made until 
the exenteration has been completed and free surgi- 
cal margins have been obtained since simple under- 
mining may be sufficient to close the wound. 


plane and is easily accomplished with mallea- 
ble retractors, cotton-tipped applicators, and, 
if necessary, unipolar cautery. Anterior trac- 
tion is maintained with the traction sutures to 
facilitate the dissection. 

In the area of the lacrimal sac the dissection 
proceeds directly next to the periosteum of the 
medial orbital wall. It is necessary to transect 
the fundus of the lacrimal sac in most cases. If 
indicated, the lacrimal sac may be avoided by 
keeping the dissection more superficial. In this 
situation, the common canaliculus is transected 
as it enters the lacrimal sac, avoiding an inci- 
sion in the lacrimal sac proper. This is possible 
because, unlike conventional exenterations, 
the dissection is not subperiosteal and does not 
extend to the apex of the orbit. 

As the dissection proceeds posteriorly to- 
wards the apex of the orbit, the orbital contents 
prolapse anteriorly. Enucleation scissors are 
used to cut through the orbital contents poste- 
rior to the globe. Some orbital contents remain 
in the apex of the orbit (Fig. 3). The periorbita 
and arcus marginalis are left intact. When con- 
tracted, anophthalmic sockets are exenterated, 
all the mucosa must be excised and the orbital 
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Fig. 2 (Shore and associates). Dissection of the 
orbital tissue proceeds in the plane between the 
orbital fat and the periorbita. This plane is easily 
entered at the arcus marginalis and proceeds with 
minimal bleeding if anterior traction is maintained 
with malleable retractors and traction sutures (not 
shown). 





Fig. 3 (Shore and associates). Once the subtotal 
exenteration has been performed, soft tissue remains 
in the apex of the orbit. All bony surfaces are covered 
by the periorbita. In tumor cases, all margins must be 
sampled to assure the tumor has been completely 
excised. 
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implant removed; however, the orbital tissue 
posteriorly is left in place. 

In tumor cases, all surgical margins are sam- 
pled for evidence of residual tumor. It is most 
important to get complete and tumor-free fro- 
zen sections on all margins. If the margins are 
free, reconstruction proceeds; if there is any 
question of tumor remaining, the wound is left 
open to heal spontaneously. As a minimum, 
the margins sampled should include the skin, 
orbicularis oculi muscle, periorbita, deep orbit- 
al tissue, and the lacrimal sac area if there is 
any question of tumor progressing in that area. 
Other margins may be sampled as indicated. 

Hemostasis is obtained by gently packing the 
orbit with cellulose sponges and standard sur- 
gical packing sponges. Cauterization of deep 
orbitalfatshouldbeavoided. Ifnecessary, bipolar 
cautery may be used sparingly. Bleeding must be 
controlled before the dermis-fat graft is placed. 

Once tumor-free margins have been obtained 
and the orbital packing is in place, the dermis-fat 
graft is harvested from the left lower quadrant of 
theabdomenjustsuperiortotheiliaccrest. Grafts 
of sufficient size cannot be harvested from the 
buttocks or thigh.* We obtain an elliptical graft 
4 x 2.5 cm wide with sufficient fat attached to 
overfill the partially exenterated socket by 20%. 
The graft must be handled cautiously to pre- 
vent excessive trauma. Once harvested, the 
graft is irrigated with saline and carefully 
placed in the orbit after the orbital packing is 
removed. The fat and dermis of the graft are 
trimmed to fit the surgical defect (Fig. 4). The 
dermis is sutured to the arcus marginalis with 





Fig. 4 (Shore and associates). The dermis-fat graft 
is properly shaped and carefully placed in the orbital 
defect. It should be sized at least 20% larger than the 
surgical defect to allow for postoperative graft 
shrinkage and secondary volume loss. 





Fig. 5 (Shore and associates). The dermis is su- 
tured to the arcus marginalis with interrupted 5-0 
Vicryl sutures placed circumferentially around the 
orbital margin. The deep orbital tissue and fat are not 
sutured. 


interrupted 5-0 Vicryl sutures (Fig. 5). Meticu- 
lous hemostasis is maintained to prevent hema- 
toma formation under the graft. Once sutured, 
the dermis portion of the lipodermal implant 
should protrude 1 cm anterior to the orbital 
rim. 

The remaining skin and orbicularis oculi 
muscle form musculocutaneous flaps that can 
be placed anteriorly over the dermis-fat graft 
(Fig. 6). In elderly patients with redundant 
skin, the flaps can be developed by undermin- 
ing and advancing the wound margins. If ex- 
cessive eyelid skin has been resected to obtain 
clear surgical margins, or if sufficient skin is 
not present to close the wound without ten- 
sion, a rotation or advancement cheek flap such 
as a Mustarde or Tenzel flap® can be mobilized 
to cover the defect. The musculocutaneous flap 
should be sutured to the dermal elements of 
the free graft with interrupted 3-0 Vicryl su- 
tures. In this way, the potential space between 
the dermis portion of the free graft and the 
undersurface of the musculocutaneous flap 
is obliterated. A small Penrose drain may 
be placed subcutaneously and brought out 
through the wound laterally to reduce the 
chance of hematoma formation. If used, the 
drain is removed on the first or second postop- 
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Fig. 6 (Shore and associates). A musculocutaneous 
flap is used to close the defect over the front surface 
of the graft. Simple undermining of the wound mar- 
gin may be all that is required. If necessary, a 
relaxing incision can be made to develop a local 
advancement or rotational flap to close the wound. A 
surgical drain may be used (not shown). 


erative day. A soft compressive dressing is 
applied and left in place for five to seven days. 

The patient remains in a head-up position for 
three days. The graft donor site is managed ina 
standard fashion. Patients undergoing exenter- 
ation for cancer should have a baseline orbital 
computed tomographic scan within three 
months of surgery and periodically thereafter 
to search for evidence of recurrent disease. 





Case Reports 





Case 1 

A 59-year-old woman had a three-year histo- 
ry of unilateral blepharoconjunctivitis unre- 
sponsive to all modes of medical therapy. A 
full-thickness left upper eyelid biopsy per- 
formed by her referring ophthalmologist had 
confirmed his clinical diagnosis of sebaceous 
adenocarcinoma. The patient was referred to 
Wilford Hall USAF Medical Center for defini- 
tive treatment. 

Her visual acuity was 20/20 in the right eye 
and 20/25 in the left eye. Positive findings were 
limited to the left orbit. There was extensive 
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erythema and thickening of the margin of the 
left upper eyelid. The meibomian gland orifices 
were inspissated and the cilia were distorted 
and reduced in number. A notch was present 
centrally in the left upper eyelid in the area of 
previous biopsy. The conjunctiva over the tar- 
sus was thickened and there was a diffuse 
papillary conjunctival reaction. The bulbar con- 
junctiva was erythematous but smooth, with- 
out evidence of diffuse thickening or a local 
nodular reaction. The superior fornix was 
shortened. A corneal pannus extended circum- 
ferentially from the corneoscleral limbus cen- 
trally and encroached upon the visual axis. A 
computed tomographic scan failed to disclose 
evidence of orbital involvement. There was no 
regional lymphadenopathy and a metastatic 
evaluation was negative. Further biopsies 
showed carcinomatous involvement of the 
bulbar conjunctiva and superior fornix. 

The patient underwent subtotal exentera- 
tion. Multiple superficial cutaneous and deep 
orbital frozen-section biopsy specimens dem- 
onstrated clear surgical margins. The periorbita 
was preserved. An elliptical dermis-fat graft 
was used to fill the partially exenterated socket. 
A significant amount of eyelid skin had been 
sacrificed and therefore a musculocutaneous 
advancement flap was used to cover the graft. 
The wound healed in ten days and orbital 
swelling had subsided within three weeks 
(Fig. 7). 

A baseline computed tomographic scan ob- 
tained six weeks postoperatively clearly dem- 
onstrated the implanted dermal-fat graft, the 
residual orbital contents, including the extraoc- 
ular muscles and proximal portion of the optic 
nerve, and the graft-host interface. Clinically 
there has been no significant volume loss dur- 
ing three years of follow-up. This was con- 
firmed on a recent computed tomographic scan 
29 months following surgery (Fig. 7, bottom 
right). The patient has no problems with socket 
hygiene and is comfortable appearing in public 
without a patch. 


Case 2 

A 53-year-old man was struck on the left side 
of the head by a motorboat propeller while 
water-skiing. There was extensive damage to 
the facial soft tissue and a corneal-scleral lace- 
ration with partial loss of the ocular contents. 
The upper and lower eyelids on the left side 
were partially avulsed. The patient underwent 
extensive facial plastic and ophthalmologic re- 
constructive surgery over an 18-month period 














232 AMERICAN JOURNAL OF OPHTHALMOLOGY 


August, 1986 


ia mma tate emmmcncaceneneinaeiett eee demtemmenememcenmaeinmaanimetetiiteiiteittttdendiaiemmmmemnaneemememmecnnammeneinaiaibidiiinietiettanitieeiem amine eaameonneninnentnnnmeninmieniienmnnneinimme nner ren an cranaannnes era steer TRU ETT TT ST ETT RTT TTT TTT 





Fig. 7 (Shore and associates). Case 1. Top left, top right, and bottom left, The postoperative appearance of a 
59-year-old woman 18 months after subtotal orbital exenteration of the left orbit for sebaceous adenocarcinoma 
of the left upper eyelid. Bottom right, A computed tomographic scan obtained 29 months after surgery shows no 
evidence of recurrent tumor. The graft, host-graft interface, and posterior orbital structures are easily identified. 


but eventually developed a phthisical left eye 
and was referred to the Oculoplastic Surgery 
Service at Wilford Hall USAF Medical Center 
for enucleation. 

Examination showed a phthisical left globe 
with a dense cyclitic membrane, total retinal 
detachment, and no light perception. The left 
upper eyelid was completely blepharoptotic 
and without measurable levator palpebrae 
superioris muscle function (Fig. 8, top left and 
top right). The lateral half of the inferior fornix 
was absent. There was extensive scarring of the 
lateral canthus that extended superiorly and 
inferiorly into the lateral portions of the left 
upper and left lower eyelids. This cicatrix had 
resulted in long-standing lymphedema of the 
left upper eyelid. The upper and lower lacrimal 
puncta were scarred and the canaliculi were not 
patent. There was no evidence of sympathetic 
ophthalmia. 

Enucleation followed by a prolonged course 


of eyelid and socket reconstruction was dis- 
cussed with the patient; however, the patient 
was not interested in wearing an ocular pros- 
thesis and stated on several occasions that he 
only wanted to be free of orbital pain and to 
return to work as quickly as possible. 

The patient underwent subtotal exenteration 
followed by primary dermis-fat graft recon- 
struction. The skin was closed so as to accentu- 
ate the scar in the palpebral fissure. This was 
accomplished by partially inverting the skin 
edges during wound closure and by suturing 
the skin edges to the dermis portion of the 
graft. This enhanced the horizontal scar in the 
mid-orbital region, simulating a “closed eye- 
lid” appearance (Fig 8, bottom left). A small 
hematoma formed despite the use of a Penrose 
drain but resolved in seven days and did not 
require surgical drainage. 

Six months postoperatively a small amount 
of lymphedema was still present in the area of 
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the previous left upper eyelid. The patient is 
now pain-free and has no socket discharge. 
Further surgery is not anticipated. 





Results 





We have used the dermis-fat graft to recon- 
struct six orbits over a five-year period (Table). 
This includes three patients with sebaceous 
adenocarcinoma of the eyelid requiring subto- 
tal exenteration. There is no evidence of tumor 
recurrence in any case after follow-ups ranging 
from 12 to 32 months. The cosmetic results in 
two cases were excellent. In the third case, the 
socket developed a sunken appearance postop- 
eratively. The initial result was excellent but 
within four months excessive volume loss was 
evident in the superior aspect of the orbit (Fig. 
9). We believe this complication was the result 
of inadequate volume replacement during the 
initial procedure. Further volume loss has not 


Fig. 8 (Shore and associates). Case 2. Top left, A 
53-year-old man with chronic left upper eyelid 
edema, and complete blepharoptosis, and eyelash 
ptosis eight years after severe ocular and adnexal 
trauma. Top right, A phthisical left eye and severely 
deformed lower eyelid and lateral canthus make 
socket reconstruction difficult. Bottom left, Twelve 
weeks after subtotal exenteration and dermis-fat 
graft reconstruction, the orbit is well healed and the 
patient is comfortable and pleased with the cosmetic 
result. 


occurred. The other five patients who under- 
went this procedure received larger grafts and 
did not develop this complication. 

One patient with a severely contracted and 
inoperable anophthalmic socket had chronic 
socket discharge and underwent excision of the 
deformed eyelids and socket mucosa. An ante- 
rior orbital exenteration was performed. The 
periorbita, apical orbital contents, and remain- 
ing eyelid tissue were used for reconstruction. 
A large dermis-fat graft was placed with excel- 
lent results. Another patient with severe ocular 
and adnexal deformities after trauma (Case 2) 
also achieved a satisfactory cosmetic and func- 
tional result. Both patients returned to full 
employment within three weeks of surgery 
with no postoperative socket care other than to 
remove the sutures. Neither patient has re- 
quired further reconstructive surgery. 

Another patient underwent resection of a 
fungating choroidal melanoma with orbital ex- 
tension. The posterior orbit was uninvolved. 
The patient had widespread metastasis and a 














TABLE 





SUMMARY OF CLINICAL DATA 
PATIENT NO., EYELIDS 
SEX, AGE (yrs) DIAGNOSIS FOLLOW-UP PRESERVED CLOSURE COMPLICATIONS STATUS 
1, F, 59 Sebaceous adenocarcinoma, left 29 mos No Flap* None Disease-free; wears 
upper eyelid spectacles 
2, M, 53 Phthisis bulbi, left eye, with 24 mos Yes Direct Hematoma Comfortable; wears 
severe posttraumatic eyelid spectacles 
and adnexal deformities 
3, F, 73 Sebaceous adenocarcinoma, right 32 mos No Direct None Disease-free; wears 
upper eyelid spectacles 
4, F, 74 Sebaceous adenocarcinoma, left 12 mos No Direct inadequate Disease-free; wears 
lower eyelid and medial volume spectacies 
canthus replacement 
5, M, 28 Severely contracted anophthalmic 14 mos No Flap* None Comfortable; wears 
right socket with 80% eyepatch’ 
ankyloblepharon 
6, F, 74 Fungating choroidal malignant 10 days Yes Direct None Unknownt 


melanoma with metastasis, 
right eye 


ACN NCCC TCE CREM NL NNT CRARTY OOOO OO OO 


*Musculocutaneous rotation-advancement fiap. 


'The patient had extensive posttraumatic facial scarring. He wears a beard and continues to cover the orbit with a patch to mask the facial 


deformities. 


+The patient had widespread hepatic and bone metastasis. She never returned after suture removal on the tenth postoperative day. At 


_ that time the wound was well healed and the patient was comfortable. 


© short life expectancy. A palliative subtotal ex- 
- enteration of the involved orbital tissue was 
©- performed followed by immediate dermis-fat 
graft reconstruction. The wound healed un- 
 eventfully and the patient returned home to 
_ live the remainder of her life free of the crust- 
- ing, bleeding, and unsightly tumor. 
_ Wound healing has been rapid and without 
_ complication in all cases to date. Generally, 
patients have returned to work within two or 
_ three weeks following surgery. One patient 
. (Case 2) developed a hematoma between the 
: dermis and the overlying musculocutaneous 
flap. The hematoma resolved without surgical 
intervention. We recommend placement of a 
surgical drain to reduce the chance of hemato- 
ma or seroma formation. The drain should be 
removed as soon as possible after surgery to 
reduce the chance of wound infection. A light 
compressive dressing allows for good tissue 
apposition and further reduces the chance of 
hematoma formation. We give our patients 
perioperative antibiotics, especially if a surgi- 
cal drain is used. 

We have not had a wound infection to date 
but this complication should be expected in a 
larger series of cases. 





Discussion 





When exenteration is performed, wound 
healing may be delayed for eight to 14 weeks if 
the exenterated socket is allowed to heal spon- 
taneously.'® Wound healing will be more rapid 
if the orbital cavity is skin-grafted but exentera- 
tion with skin graft requires cleaning of the 
desquamated epithelium; this is not the case 
with wounds allowed to granulate. If the orbital 
walls are penetrated at the time of surgery, 
chronic, nonhealing sino-orbital or nasal- 
orbital fistulas may form. Such fistulas can be 
bothersome to patients because of malodorous 
discharge, crusting, constant wound break- 
down, difficulty in blowing the nose, and 
speech disturbances. i 

Prosthetic devices that cover large facial de- 
formities are available and lately there has been 
an improvement in the appearance, comfort, 
and wearability of exenteration prostheses.’ 
Nevertheless, these prosthetic devices require 
daily cleaning, constant care, are adynamic, 
and, in our experience, are poorly accepted by 
some patients. 
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Fig. 9 (Shore and associates). Case 4. Hollow ap- 
pearance in a 74-year-old woman 12 weeks after 
exenteration and dermis-fat graft reconstruction for 
sebaceous adenocarcinoma of the left medial can- 
thus. An undersized graft was used for Teconstruc- 
tion. Subsequent graft shrinkage led to the volume 
undercorrection evident here. The wound is well 
healed. 


Although total exenteration may be required 
to manage certain diseases, the less radical 
procedure of subtotal orbital exenteration may 
be possible in properly selected cases." It is 
most important to get frozen sections of all 
margins. If they are free, the reconstruction 
proceeds; if there is any question of tumor 
remaining, the wound is left open to heal spon- 
taneously. Since 1978 there has been a resur- 
gence of interest in and the use of dermis-fat 
graft implants for reconstruction of anoph- 
thalmic sockets.**!* Our experience in anoph- 
thalmic patients® led us to use the procedure 
for reconstruction after subtotal orbital exen- 
teration. 

Patients with inoperable socket contracture 
and patients with severe ocular and adnexal 
deformities after trauma are good candidates 
for this procedure. We use subtotal exentera- 
tion rather than complete exenteration in these 
cases and have found the procedure to be 
particularly helpful when the deformities are 
so great that there is little chance for cosmetic 
or functional improvement even with multiple 
surgical procedures staged over a period of 
years. In such cases, excellent results can be 
achieved by using a dermis-fat graft to recon- 
struct the partially exenterated orbit. We do not 
advocate socket exenteration when convention- 
al socket reconstructive surgery is indicated. 

Dermis-fat graft reconstruction is useful in 


cases in which a palliative subtotal exenteration 
must be performed to achieve local control of a 
tumor. Wound healing is rapid and postopera- 
tive morbidity is minimized. The patient is able 
to return to normal life more quickly than if 
total exenteration had been performed. 

Other indications for the procedure include 
eyelid malignancy requiring subtotal exentera- 
tion. To be safe in such cases, it is essential that 
the tumor be restricted to the anterior orbit, 
that wide surgical margins are attainable, and 
that all margins are shown to be free of tumor 
by meticulous frozen-section sampling.” Once 
the tumor has been totally excised, the remain- 
ing orbital tissue and a free dermis-fat graft can 
be used for orbital reconstruction. 

Volume loss can be a problem any time a free 
dermis-fat graft is used for head and neck 
reconstruction. Reports of volume loss after 
dermis-fat grafting in anophthalmic sockets 
ranges from none to 75% **'!!* of the donor 
graft size. We experienced excessive volume 
undercorrection in one patient in whom a graft 
that was too small was placed. To compensate 
for expected graft atrophy, we recommend the 
graft be at least 20% larger than the surgical 
defect. Also, trauma to the free graft must be 
minimized during surgery. Guberina and asso- 
ciates* emphasized the need to handle the 
graft expeditiously and with great care. He- 
mostasis must be achieved but the use of cau- 
tery should be minimized. Hemostasis is best 
achieved with surgical packing sponges which 
must be removed before the graft is placed in 
the recipient bed. We have not experienced any 
donor site wound complications; however, this 
complication has been reported previously.” 

Hair growth and epidermization of dermis- 
fat grafts placed in anophthalmic sockets has 
been reported." Since the graft is taken from 
a relatively hairless area, the lower left abdo- 
men, there is usually little chance for hair 
growth and discharge. Nevertheless, care must 
be taken to insure all epithelial elements are 
removed as the graft is harvested. Otherwise 
there is a potential for pilosebaceous growth in 
the buried implant. We have not experienced 
this complication in any patient to date. 

The advantages of subtotal exenteration fol- 
lowed by dermis-fat graft reconstruction are, 
rapid wound healing, enhanced cosmesis, com- 
fort, and freedom from chronic socket prob- 
lems such as fistula formation, skin desquama- 


tion, and continuous wound breakdown. We © 


advocate its use in carefully selected patients in 
whom subtotal exenteration is performed. 
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A Clinicopathologic Study of Hematic Cysts of the Orbit 


Amiram Shapiro, M.D., Mark O. M. Tso, M.D., Allen M. Putterman, M.D., 
and Morton F. Goldberg, M.D. 


Hematic cyst of the orbit has been described 
in association with various diseases, but its 
pathogenetic mechanism remains unclear. We 
treated two patients (two men, 38 and 35 years 
old) who had growing cysts suspected of being 
malignant tumors. Surgical exploration of the 
orbits disclosed birefringent crystals (hemato- 
din) either in the cyst wall or in the cyst’s 
contents. The crystals imitated foreign bodies 
in their appearance and in the reactions they 
induced. 


Hematic (BLOOD) cysts of the orbit are rela- 
tively uncommon.!” Their origin is unclear but 
they have been described in association with 
orbital blunt trauma,** spontaneous hemor- 
rhage,’ blood dyscrasia, vascular disease,” 
lymphangioma,’ and cavernous hemangioma.’ 

We studied two cases of hematic cysts that 
appeared as enlarging orbital masses eroding 
the adjacent orbital wall. Pathologic studies 
showed hematodin crystals in each cyst. These 
crystals may have been one of the main factors 
initiating a granulomatous tissue response 
that, after repeated orbital hemorrhage, result- 
ed in hematic cyst formation. 





Case Reports 





Case 1 

A 38-year-old man had noted an intermittent 
protrusion of the right eye for 18 months. His 
history included an automobile accident a few 
years previously but the patient failed to re- 





Accepted for publication April 30, 1986. 

From the Department of Ophthalmology, University 
of Illinois Eye and Ear Infirmary, Chicago, Illinois. This 
study was supported in part by Core Grant IP30 EY01792 
and Training Grant 7038 from the National Eye Institute 
and by an unrestricted grant from Research to Prevent 
Blindness, Inc., New York, New York. 

Reprint requests to Mark O. M. Tso, M.D., Depart- 
ment of Ophthalmology, University of IHinois Eye and 
Ear Infirmary, 1855 W. Taylor St., Chicago, IL 60612. 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 102:237-241, AuGusT, 1986 


member the exact time of the accident or any 
orbital blunt trauma or penetrating injury. Be- 
fore the current hospital admission, he had 
undergone thyroid function tests which gave 
normal results. 

On admission, his best corrected visual acu- 
ity was 20/20 in both eyes. Motility examination 
showed mild limitation in the right eye in ad- 
duction and in supraduction. The right eye was 
displaced downward 3 mm and protruded by 4 
mm when compared with the left eye by Hertel 
exophthalmometry. Results of intraocular pres- 
sure and visual field tests, anterior segment 
biomicroscopy, and ophthalmoscopy were 
within normal limits. Tomograms and a com- 
puted tomographic scan showed a right superi- 
or orbital soft tissue mass almost 3 cm in diame- 
ter (Fig. 1). It extended into the zygomatic 
process of the frontal bone with erosion of the 
superior wall and exposure of the dura. The 
margins of the lesion were sharp, with no 
secondary bony sclerosis. The mass showed no 
significant enhancement with an iodine con- 
trast dye. The preoperative differential diagno- 
sis included foreign body, lymphangioma, be- 
nign mixed tumor, cavernous hemangioma, 
dermoid cyst, and hematic cyst. 

Orbital exploration was performed through 
an incision in the right upper eyelid. The plane 
between the orbicularis oculi muscle and the 
levator palpebrae superioris muscle was dis- 





Fig. 1 (Shapiro and associates). Case 1. Computed T : - 


tomographic scan shows an orbital soft tissue mass, — 
almost 3 cm in diameter, extending into the fron 
bone. i ee 

















Fig. 2 (Shapiro and associates). Case 1. The wall of 
the hematic cyst contains an area of dense connective 
tissue with invasive chronic nongranulomatous in- 
flammatory cells (hematoxylin and eosin, x 694). 


sected. Above the levator palpebrae superioris 
muscle in the superior orbital area there was a 
cystic mass 25 mm in diameter. Its capsule was 
densely adherent to the superior orbital region 
and periosteum. Its brownish liquid content 
was: viscous. The cyst, with normal perioste- 
um, was dissected and excised en bloc. 

On pathologic examination, the 18 x 15 x 
15-mm cyst consisted of a dense connective 
tissue wall that was invaded by chronic non- 
granulomatous inflammatory cells (Fig. 2). 
Numerous fragmented birefringent crystals, 
foamy macrophages, and cholesterol clefts were 
noted (Figs. 3 and 4, left). The crystals re- 
sponded negatively to Prussian blue stain and 
positively to the Gmelin reaction for bile. Some 
of the crystal particles were surrounded by 
foreign-body giant cells, proteinaceous exu- 
date, and blood clots (Figs. 4 and 5). Many of 
the foamy macrophages contained hemosiderin 
particles (Fig. 5). A cytospin preparation of the 
cyst’s contents disclosed desquamated cells, 
proteinaceous material, red blood cells, foamy 
macrophages, and cholesterol clefts. 


Case 2 

A 35-year-old man complained of having had 
proptosis for five months. Three months before 
admission to the hospital, he was “grabbed” in 
the left eye during a physical assault. After that 
the patient reported an accelerated increase of 
proptosis. His history included two traumatic 
head injuries from baseballs when he was 13 
and 17 years old. 

Computed tomographic scans demonstrated 
a well-encapsulated low-density image, mea- 
suring 2.5 x 1.9 cm, involving the superior 
lateral compartment of the left orbit with ero- 
sion of the adjacent bone (Fig. 6). The capsule 
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Fig. 3 (Shapiro and associates). Case 1. The wall of 
the hematic cyst exhibits dense connective tissue 
with numerous dark foreign bodies (arrows) and 
clear spaces of cholesterol clefts (hematoxylin and 
eosin, X 310). 


of this lesion demonstrated moderate enhance- 
ment with iodine contrast dye. 

On admission the patient’s best corrected 
visual acuity was 20/30 bilaterally. The left 
globe was displaced downward by 5 mm and 
was proptosed 6 mm in comparison with the 
right eye by Hertel exophthalmometry. No 
mass could be palpated behind the globe. Ex- 
cept for a slight limitation in supraduction of 
the left eye, all ocular movements were normal. 
An old scar was noted in the left upper eyelid. 
Ultrasonography disclosed a round, cystic le- 
sion with thickened wall in the superotemporal 
quadrant. Visual field tests, anterior segment 
biomicroscopy, and ophthalmoscopy produced 
normal results. The preoperative differential 
diagnosis included dermoid cyst, lymphangio- 
ma, benign mixed tumor, and hematic cyst. 

With the patient under general anesthesia, 
an incision was made from the lateral orbital 
rim to the lateral canthus, and the periosteum 
was exposed. Near the frontozygomatic suture 
line, the bone was extremely thin. An encapsu- 
lated lesion containing viscous yellowish fluid 
was adherent to the bone. The capsule of the 
lesion and adjacent bone were excised. After 
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Fig. 4 (Shapiro and associates). Case 1. The wall of the hematic cyst contains dark birefringent foreign bodies 
(arrows) surrounded by foreign-body giant cells and clear cholesterol clefts (left) and connective tissue with 
foreign-body glial cells at the center and a few cholesterol clefts (right) (hematoxylin and eosin, X 694). 


the operation, the proptosis and downward 
displacement of the left globe resolved. The 
recovery was uneventful. 

Pathologic examination of the capsule of the 
lesion exhibited dense fibrous connective tis- 
sue and small spicules of bone with perioste- 
um. Nongranulomatous chronic inflammatory 
infiltration extended throughout the connec- 
tive tissue. In some areas the inflammatory 
connective tissue invaded the bony trabecules 
(Fig. 7). In the capsule, cholesterol clefts were 
enveloped by foamy macrophages. Birefringent 
crystals were surrounded by epithelioid cells 
and foreign-body giant cells. Hemosiderin- 
laden macrophages were seen in aggregates. 
The cystic contents included eosinophilic pro- 
teinaceous material, red blood cells, foamy 
macrophages, cholesterol clefts, and tiny, ir- 
regularly shaped brownish birefringent crys- 
tals (Fig. 8). The crystals responded negatively 
to Prussian blue stain and positively to the 
Gmelin reaction for bile. 
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Discussion 





Blood cysts in the orbit are progressive, non- 
tender tumors. They cause proptosis and ero- 
sion of bone and may be mistaken for malig- 
nant tumors.“ In both of our cases, the lesions 
were in the upper temporal part of the orbit, 
outside the muscle cone, and caused smooth 
cufvilinear bony erosions. Therefore, tumor of 
the lacrimal gland was one of the differential 
diagnoses. In Case 2, the computed tomo- 
graphic appearance suggested lymphangioma, 
while ultrasonographic findings were compati- 
ble with a cystic lesion such as dermoid, muco- 
cele, or blood cyst. Because a tumor of the 
lacrimal gland was suspected, needle biopsy 
was not performed before surgery. 

Both cysts contained hematodin crystals. 
Hematodin is a pigment closely related to bili- 
rubin. When hemoglobin is broken down, he- 
mosiderin and hematodin can be formed. 
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Fig. 5 (Shapiro and associates). Case 1. One area in 
the cyst’s wall contains many foamy macrophages, 
most containing hemosiderin. Note also cholesterol 
clefts at the top (hematoxylin and eosin, x 694). 


Hematodin is formed when the hemorrhage is 
large and absorbs slowly in a tissue that lacks a 
good oxygen supply.’°" Although hemosiderin 
contains iron, hematodin is iron-free; there- 
fore, only hemosiderin reacts to Prussian blue 
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Fig. 6 (Shapiro and associates). Case 2. Computed 
tomographic scan shows a low-density image involv- 
ing the superior lateral compartment of the left orbit 
with erosion of the adjacent bone (arrows). 


for free iron. Hematodin, on the other hand, 
reacts to Gmelin for bile. !°!! 

Hematodin bodies have been described in the 
orbit after an old hemorrhage. They appeared 
as numerous, red-brown dot-like crystals 
among cholesterol clefts.” In our cases large 
hematodin crystals were seen, at times larger 
than the cholesterol clefts with a metallic crys- 
talline appearance. As they did not react to 
Prussian blue, a common stain in pathology 
laboratories, and are birefringent, they can be 


Fig. 7 (Shapiro and associates). 
Case 2. Left, The wall of the hemat- 
ic cyst contains dense fibrous con- 
nective tissue invading the bony 
trabecules (hematoxylin and eosin, 
x 200). Right, Higher-power view 
demonstrates normal-appearing 
trabecules in the involved bone. 
Note a cholesterol cleft at the top 
(hematoxylin and eosin, x 694). 
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Fig. 8 (Shapiro and associates). Case 2. Cytospin 
preparation of the cyst’s contents. Crystaloid foreign 
bodies (arrows) are surrounded by red blood cells 
(hematoxylin and eosin, X 694). 


mistaken for exogenous foreign bodies. There- 
fore, when they are suspected, a Gmelin reac- 
tion for bile pigments should be performed.” 
Blunt trauma with orbital hemorrhage occurs 
frequently but in most cases the blood absorbs 
without cystic formation. What makes a cyst 
develop in some cases of trauma is unclear. The 
initial pathologic process is related to a long- 
standing hemorrhage, creating granulation tis- 
sue, cholesterol clefts, and foreign-body giant 
cells, as seen in our two patients, as well as in 
previously described cases.'* This tissue reac- 
tion may encapsulate a repeated hemorrhage 
with hemosiderin, cholesterol clefts, hemato- 
din crystals, or other components of disinte- 
grating erythrocytes. Once a cyst is formed, it 
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may enlarge by absorbing fluid through osmot- 
ic pressure caused by hematogenous debris, a 
process described in subdural hematomas. 
Thus, the “growing” cyst can imitate a malig- 
nant tumor. 
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Magnetic Resonance Imaging of Craniopharyngioma 


Lenworth N. Johnson, M.D., Robert S. Hepler, M.D., Robert D. Yee, M.D., 
John G. Frazee, M.D., and Kenneth B. Simons, M.D. 


Craniopharyngiomas are common tumors lo- 
cated in the suprasellar region. Contrast en- 
hancement, cyst formation, and calcification 
are the three characteristic features of cranio- 
pharyngiomas on computed tomographic scan. 
More than 90% of suprasellar craniopharyngi- 
omas exhibit at least two of these three fea- 
tures, thus providing easy radiologic detec- 
tion. We treated a 41-year-old man in whom a 
large suprasellar craniopharyngioma produc- 
ing severe visual loss was not detected by 
computed tomography but was easily identi- 
fied with magnetic resonance imaging. Thus, 
despite high-resolution computed tomograph- 
ic scan, large suprasellar craniopharyngiomas 
can be missed. Magnetic resonance imaging 
may be superior to computed tomography in 
detecting these tumors. 


PROLONGED COMPRESSION of the optic nerve 
or chiasm can result in irreversible visual loss; 
thus, early detection and decompression are 
important. We found that a large suprasellar 
craniopharyngioma that produced compres- 
sive optic neuropathy was misdiagnosed as 
retrobulbar neuritis because of two normal 
high-resolution computed tomographic scans. 
Magnetic resonance imaging was superior to 
computed tomography in delineating the 
tumor. 
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Case Report 


A 41-year-old man was examined in August 
1985 because of a nasal visual field loss in the 
right eye, first noted on awakening one morn- 
ing. The visual loss was preceded by six to 
seven weeks of intermittent, throbbing right 
retrobulbar and upper dental pain. The pain 
was not increased by eye movement. There was 
no Uhthoff’s phenomenon. Antibiotics did not 
relieve the pain. Prednisone did relieve the 
pain but not the visual loss. In April 1985, four 
months before the visual loss, he underwent a 
right upper molar root canal procedure, also for 
dental pain. 

Neuro-ophthalmologic consultation was re- 
quested because of persistent visual loss. Visu- 
al acuity was 20/20 in both eyes. Quantitative 
perimetry showed an incongruous left-sided 
homonymous hemianopsia, much greater in 
the right eye. Mild red-green dyschromatopsia 
and a trace afferent pupillary defect were pres- 
ent in the right eye. The findings were other- 
wise normal. A computed tomographic scan 
was normal. Atypical retrobulbar neuritis was 
diagnosed. Prednisone was discontinued. 

In October 1985, two months after the onset 
of visual loss, there was a sudden visual loss in 
the right eye to 5/200. This was preceded by 12 
hours of right retrobulbar and upper dental 
pain. The hemianopsia was denser and a 
marked afferent pupillary defect was present. 
Repeat computed tomographic scan was nor- 
mal. A metrizamide computed tomographic 
scan and magnetic resonance imaging (Figure) 
showed a lobulated mass in the right parasellar 
region, extending into the sella and suprasellar 
region. A conservative estimate of the tumor 
volume was 24 x 16 x 8 mm. The parasellar 
mass was confirmed by cerebral angiography. 

The patient underwent a subfrontal cranioto- 
my with excision of a large, green, and cystic 
suprasellar mass. The mass extended from the 
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Figure (Johnson and associates). Magnetic resonance imaging of the craniopharyngioma. Left, Intermediate 
signal intensity on T,-weighted image (arrowhead). Right, High signal intensity on T2-weighted image in 


comparison with brain. 


suprasellar region, compressing the right optic 
nerve medially and inferiorly, and elevated 
and displaced the optic chiasm to the left. 
Histopathologic examination showed the tu- 
mor to be a craniopharyngioma. Postopera- 
tively, the pain was absent and results of quan- 
titative perimetry were normal. 


Discussion 


Craniopharyngiomas occur at all ages, but 
more than 50% develop in the first and second 
decades of life. Although these tumors account 
for only a small percentage of all intracranial 
tumors (approximately 3%), as many as 56% of 
suprasellar tumors in children and 20% of su- 
prasellar tumors in adults are craniopharyngi- 
omas.! 

Contrast enhancement, calcification, and 
cyst formation are the three features on com- 
puted tomography that help to distinguish 
craniopharyngiomas from other suprasellar 
tumors. However, intrasellar craniopharyn- 
giomas may be more difficult to differentiate on 
computed tomographic scan, because these tu- 
mors exhibit fewer characteristic findings than 
suprasellar craniopharyngiomas. More than 
90% of the suprasellar craniopharyngiomas de- 
scribed by Cabezudo and associates* displayed 


at least two of the three characteristics on com- 
puted tomography, with 74% showing all three 
characteristics. In contrast, none of the intra- 
sellar craniopharyngiomas had all three charac- 
teristics, and one of four intrasellar craniopha- 
ryngiomas displayed none of these features. 
Our patient with a suprasellar craniopharyngi- 
oma underwent two computed tomographic 
scans, neither of which depicted any of the 
three characteristic findings. 

The presence of the three computed tomo- 
graphic features is not pathognomonic for cra- 
niopharyngiomas. Rathke cleft cyst (epithelial 
cyst), epidermoid cyst, arachnoid cyst, pitui- 
tary adenoma, psammomatous meningioma, 
cystic glioma, and mucocele may show some of 
the findings, with Rathke cleft cyst sometimes 
demonstrating all three features.*" 

Cystic lesions are easily identified on mag- 
netic resonance imaging. On spin echo se- 
quence they appear as discrete, round masses 
with low (hypointense) signal on T;-weighted 
images and increased (hyperintense) signal on 
T.-weighted images in comparison with brain. 
The magnetic resonance signal of the cystic 
portion of craniopharngiomas is unlike that 
obtained from other cystic lesions.’ Craniopha- 
ryngiomas are often slightly more hyper- 
intense than brain on T,-weighted images and 
become markedly hyperintense on T:-weighted 
images. The increased cholesterol, protein, and 
keratin in craniopharyngiomas are thought to 
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be responsible for the high signal. Areas devoid 
of signal within the tumor represent calci- 
um. The intermediate signal intensity on 
T,-weighted images and high signal intensity 
on T:-weighted images noted in our patient 
were suggestive of a craniopharyngioma. Mag- 
netic resonance imaging identified the cranio- 
pharyngioma that was not seen on two comput- 
ed tomographic scans. Magnetic resonance 
imaging showed the tumor extension better 
than did the metrizamide computed tomo- 
graphic scan. 

Although high-resolution computed tomo- 
graphic scans with coronal reformatted views 
have revolutionized the diagnosis of sellar and 
parasellar lesions, the diagnosis of a craniopha- 
ryngioma was delayed in our patient until mag- 
netic resonance imaging was performed. As 
visual disturbance is the most common initial 
manifestation of craniopharyngiomas, the 
ophthalmologist may be the first physician 
to examine these patients. If a compressive 
parasellar lesion is suspected, further studies 
are warranted despite a normal computed to- 
mographic scan. Large suprasellar craniopha- 
ryngiomas can be missed with high-resolution 
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computed tomography. Magnetic resonance 
imaging may be superior to computed tomog- 
raphy in depicting such tumors.” 


References 


1. Koos, W. T., and Miller, M. H.: Intracranial 
Tumors of Infants and Children. Stuttgart, Thieme, 
1971, p. 188. 

2. Cabezudo, J. M., Vaquero, J., Garcia-de-Sola, 
R., Leunda, G., Nombela, L., and Bravo, G.: Com- 
puted tomography with craniopharyngiomas. A re- 
view. Surg. Neurol. 15:422, 1981. 

3. Okamoto, S., Handa, H., Yamashita, J., 
Ishikawa, M., and Nagasawa, S.: Computed tomog- 
raphy in intra- and suprasellar epithelial cysts 
(symptomatic Rathke cleft cysts). A.J.N.R. 6:515, 
1985. 

4. Gentry, L. R., Smoker, W. R. K., Turski, P. A., 
Menzes, A. H., Ramirez, L., and Cornell, S. H.: 
Suprasellar arachnoid cysts. 1. CT recognition. 
A.J.N.R. 7:79, 1986. 

5. Lee, B. C. P., and Deck, M.: D. F.: Sellar and 
juxtasellar lesion detection with MR. Radiology 
157:143, 1985. 


Visual Acuity in Newborn and Preterm Infants Measured 
With Grating Acuity Cards 


Angela M. Brown, Ph.D., and Misao Yamamoto, M.D. 


Binocular visual acuity of normal newborn 
infants, preterm newborn infants, and new- 
born, full-term infant patients with nonoph- 
thalmologic abnormalities was measured by 
means of grating acuity cards. Each test took 
about six minutes to complete, and 89% of the 
tests (154 of 174) were successful. Visual acu- 
ity of infants at 39 to 40 weeks of gestational 
age was about 0.023 stripes per minute of arc, 
or 0.69 cycles per degree (20/866). Between 34 
and 44 weeks of gestational age, visual acuity 
improved at the rate of 0.46 octaves per month. 
This test is simple, fast, and reliable, and 
requires no apparatus except the cards 
themselves. 


ROUTINE MEASUREMENT Of visual acuity in 
newborn infants requires a test that is reliable, 
successful on most infants, and easy to use. 

The visual acuity of newborn infants has 
been assessed behaviorally by several investi- 
gators’* and also by visual-evoked poten- 
tial.*°*"! The visual acuities obtained behavior- 
ally were generally near 20/800 (0.75 cycles per 
degree). The visual acuity of newborns defined 
by visual-evoked potentials was between 20/800 
(0.75 cpd) and 20/420 (1.43 cpd).*°*"° Norcia 
and Tyler" reported visual acuities measured 
by visual-evoked potential near 20/125 (5 cpd) 
in infants less than 1 week old. 

The visual acuities of individual infants were 
often not obtainable by behavioral tech- 
niques®*’ because the tests were generally long 
and newborn infants tend to be awake for only 
short periods (however, Dubowitz and associ- 
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atesř seemed to have better success than oth- 
ers). The techniques used in these behavioral 
and visual-evoked potential studies required 
both an apparatus and several trained person- 
nel. Therefore, those techniques are not really 
suitable for routine testing of infants in the 
hospital or clinic. 

The purpose of our study was to develop a 
technique for measuring visual acuity in in- 
fants under 44 weeks of gestational age. The 
technique had to meet several criteria. First, it 
had to produce valid, reproducible results. Sec- 
ond, it must be successful on most individual 
infants. Third, it had to require a minimum of 
resources: it must take little space in the crowd- 
ed infant intensive-care unit and it must re- 
quire no trained personnel other than those 
likely to be there anyway. Fourth, it must be 
fast. To meet these requirements, we devel- 
oped a variant of the grating acuity card tech- 
nique” for use on newborn infants. This tech- 
nique has been successful for infants more than 
1 month of age and has been shown to be much 
faster, more successful, and more convenient 
than forced-choice preferential-looking® which 
has proven unsatisfactory in this application. 
The grating acuity card technique therefore 
seemed a promising approach for use on new- 
borns, who have very short alert periods. Since 
our data were collected, grating acuity cards 
have also been used successfully for testing 
healthy newborn infants by Dobson and associ- 
ates." In this report, we describe the new stim- 
uli and technique we developed. We also report 
visual acuity values for normal newborn in- 
fants, healthy preterm infants, and young in- 
fants hospitalized for nonneurologic illnesses. 


Subjects and Methods 


The three groups of infants included in this 
study were free of neurologic and ophthalmo- 
logic abnormalities. Two groups were in the 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 102:245—253, AuGusT, 1986 245 


246 AMERICAN JOURNAL OF OPHTHALMOLOGY 


August, 1986 


nnn ccc enna sss 


nursery of the infant intensive-care unit of 
Kobe Children’s Hospital. The first group con- 
sisted of 24 preterm infants who were healthy 
except for their prematurity and the second 
group consisted of 37 full-term infant patients 
with nonneurologic diseases. The preterm in- 
fants were born before 36 weeks of gestation 
(average gestational age at birth was 32.4+2.4 
weeks) and they ranged from 33 to 42 weeks of 
gestational age at the time they were tested. 
The full-term infant patients had been born 
after 36 weeks of gestation (average gestational 
age at birth was 38.7+1.4 weeks); gestational 
age at testing ranged up to 48 weeks. The third 
group consisted of 30 normal, full-term, new- 
born infants in the obstetrics ward of Ohta 
Community Hospital. These infants were born 
at an average of 39.7+1.0 weeks of gestational 
age and were less than 1 week old (average age, 
5.1+3.3-days). 

The grating acuity card technique we devel- 
oped required the participation of two adults, 
and we conducted the experiments ourselves. 
One of us (M.Y.) is an ophthalmologist. He 
examined the fundus of each subject at least 
once and read each patient’s chart before each 
test. The other (A.M.B.) is a psychologist with 
two years of intensive experience in visual 
testing of young infants. She was unaware of 
the age and diagnosis for all infants tested in 
Kobe Children’s Hospital. To this end, the data 
books were kept in Japanese, which she could 
not read. We alternated across sessions as test- 
er and observer. The observer presented the 
stimuli and observed the infant. The tester 
timed the tests, arranged the cards in order, 
selected the cards for the control phase of the 
procedure, and wrote down the results. Some 
infants were tested twice each week, once by 
each observer. 

Three types of cards were used in this study 
(Fig. 1). Cards of the first type (Fig. 1, top) were 
gray and measured 35 x 56cm. Each card hada 
12 x 14-cm central rectangular window. A 
piece of photographic paper with black-and- 
white stripes was attached to the back of each 
card so that it showed through the window. 
The contrast of the stripes was 0.87, calculated 
as the difference in luminance between the 
white and black stripes, divided by the sum of 
their luminances. The space-averaged reflec- 
tance of the stripes was within 10% (0.05 logy 
units) of the reflectance of the gray card. In the 
center of a central black stripe was a 2-mm 
peephole through which the observer could 
watch the infant. 


The six cards were in a graded set: one card 
was blank, and the stripe widths were 0.11 to 
1.68 cm in 1-octave steps. At a viewing distance 
of 36 cm they were equivalent to between 0.1 
stripe per minute of arc (20/200) and 0.0063 
stripe per minute of arc (20/3200). The cards 
were indistinguishable from the back. Cards of 
this type were used on all infants except for ten 
of the normal newborn infants. 

The second type of card was similar to the 
first, except that the stripes were longer (23 
cm), the card was taller (39 cm), and the set 
included twice as many cards in 0.5-octave 
steps (Fig. 1, middle). Cards of this type were 
used on ten of the normal newborn infants. 

Cards of the third type were identical to the 
grating acuity cards of McDonald and associ- 
ates.™*! These cards had two round stimulus 
windows, to the right and left of the peephole; 
one window contained a grating and one was 
blank. 

All tests took place in the nursery where the 
infants normally stayed. Testing took place 
shortly before feeding, when the nursing staff 
reported them to be most alert. The infant was 
held by a nurse and viewed the cards binocular- 
ly. Some pilot data were collected in the obstet- 
rics ward of Kobe Kaisei Hospital where the 
mothers held the infants. This was much less 
successful. The nurse stood with her back to a 
window so that the cards were illuminated with 
diffuse, indirect daylight. The luminance of the 
gray cards varied a bit, but was never below 300 
cd/m?," 

The observer decided whether the infant 
could resolve the stripes by observing the in- 
fant’s fixation behavior in response to displace- 
ment of the grating stimulus. First, the observ- 
er placed his or her face in the infant’s view, as 
close as possible to the infant’s line of gaze. 
The distance between the infant’s and observ- 
er’s face was about 36 cm at that point. Next, 
the observer held up the card at that same 
36-cm distance and observed the infant’s face 
through the peephole. At that moment, the 
infant and observer were looking at each oth- 
er's eyes through the peephole in the card. 
Next, the observer moved the card about 20 cm 
to the right or left, and again held it stationary 
for several seconds while continuing to observe 
the infant. At that moment, the infant would be 
looking at a region of blank gray cardboard. 
When the stripes were wide (and presumably 
visible), the infant would turn his or her gaze 
towards them, thus reestablishing eye-to-eye 
contact between the observer and the infant 
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(although of course the infant could not see the many attempts to show refixation as the ob- | 
observer through the tiny peephole). When the server believed were profitable, he or she ia 
stripes were narrow, the infant would either judged whether the stripes were or were not > 
continue to stare at the blank card, start to fuss, visible to the infant. ae 
or look elsewhere. The latency and accuracy of In the first part of the test, the cards were : 
refixation was variable and depended on the presented starting with whatever coarse grat- oe 
z age, health, and alertness of the infant.” How- ing seemed appropriate, and continuing to... 
A ever, repeated testing in both directions (left finer gratings until the infant no longer fixated. __ 
a and right) often demonstrated that the stripes the stripes. In this part of the test, the observer 
i were visible even to infants with poor control took advantage of whatever he or she knew or- 
over their direction of gaze. At the end of as could guess concerning the infant to obtain a — 
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fast, rough estimate of the infant’s visual acu- 
ity. The provisional estimate was the stripe 
width of the narrowest stripes the observer 
judged the infant could see. 

The second phase of the test was the control 
test. The tester chose two cards near, but not 
necessarily straddling, the provisional visual 
acuity limit. The tester had watched the first 
part of the test, and was urged to include any 
cards for which he or she had disagreed with 
the observer. The observer was experimentally 
naive in this control part of the test: the observ- 
er did not see the stripes or know either their 
absolute or relative stripe widths. 

The observer decided whether the infant 
could resolve the stripes on each control card. 
The observer could request additional cards, 
for example, the blank card or the card with the 
widest stripes, as a reminder of the infant's 
behavior when the stripes were not visible or to 
verify that the infant was still alert. 

If the results of the control phase of the test 
confirmed those of the preliminary phase, the 


; test was considered final after two control 
<- cards. If the observer was dissatisfied with the 


test or if the tester found the results to be 
inconsistent with those of the preliminary test, 
then additional control cards were run until 
either both observer and tester were satisfied 


© that an assessment could be made from the 


data or until the infant fell asleep. The final 
visual acuity estimate was the width of the 
finest stripes that the observer judged the in- 
fant could resolve. All successful tests had to 
include at least one card the infant could re- 
solve and one that he or she could not. 
Immediately after the test was completed, 
the observer looked at the data and decided 
what the visual acuity of the infant was. In 126 
of the 154 successful tests (90%), the prelimi- 
nary and control phases of the test gave consis- 
tent results. In 102 of the tests, the control 
cards were chosen so that visual acuity could be 
estimated from the control data alone. In 37 
tests, the visual acuity was taken from both 
parts of the test together. This occurred when- 
ever the control cards were not optimally cho- 
sen to estimate visual acuity, for example, 
when all of the control cards were seen or the 
just-visible stripe width was not used as a 
control. It was important to have tests like this 
if the observer was to be unable to guess the 
stripe widths of the control cards. In each of 
those tests, the results of the two halves of the 
test were consistent. In the remaining 15 tests 
(10%), the subject was judged to see a particu- 


lar stimulus on some trials but not on others. In 
those cases, the observer was allowed to take 
into account whether the infant was equally 
alert throughout the experiment and how many 
attempts were necessary before the infant 
looked at the stimulus. In those cases, the 
result of either the preliminary or the control 
test was taken as the visual acuity. 

The tester timed the test from the moment 
the first card was presented until the observer 
judged the visibility of the last card. Tests were 
scored as “attempts” if the clock was started 
and as “successes” if the test was completed 
and a final visual acuity estimate was made. 


Results 


The two types of one-stimulus card used on 
the normal newborn infants did not produce 
significantly different visual acuity (t = 0.134; 
P>.5), population standard deviation (F = 1.86; 
d.f. = (9,13); P>.1), or test duration (t = 0.577; 
P>.5). Because none of these comparisons was 
significant, the data on normal newborns have 
been pooled across those two card types. 

We were not successful with the two- 
stimulus card and we stopped using it after a 
few attempts. 

The success rate for normal newborns was 
83% (24 successes in 29 attempts). Of the 93 
tests done on the full-term infant patients, 
including retests, 87 (94%) were successful; 43 
of the 52 tests (83%) on preterm infants were 
successful. The average success rate for all 
subjects in Kobe Children’s Hospital was 80% 
on the first attempt (49 of 59). Of the 52 infants 
tested two or more times, 51 (98%) were suc- 
cessfully tested on the first or second attempt. 
Therefore, if it is important for some reason to 
test the visual acuity of a particular healthy 
infant, that test can almost surely be done if 
several attempts are made. The problem seems 
to be that finding the infant really awake is 
partly a matter of luck, even when testing takes 
place at the optimal time in the feeding sched- 
ule, and perseverance is sometimes necessary 
for success. 

Average durations of the timed, completed 
tests, +15.D., appear in Table 1. The test took 
longer on the youngest infants because their 
direction of gaze was not well controlled and 
repeated attempts were necessary for confident 
judgments.” The duration of the test for the 
oldest infants was similar to that for the grating 
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TABLE 1 


AVERAGE DURATION OF TESTS 


aaraa AAAA a aaea 
OHTA COMMUNITY HOSPITAL 


KOBE CHILDREN'S HOSPITAL 


MEAN (+ S.D.) TEST 
DURATION (Min)’ 


4.25 
8.86 + 2.7 
8.67 + 3.3 
7.52 + 2.9 
6.02 + 1.9 
5.51 + 2.2 
6.23 + 2.6 
6.03 + 1.3 


NO.* 








MEAN (+ SD.) TEST 
DURATION (min) 


vir, 


emee 


6.25 + 2.5 
6.19 + 2.2 


6.18 


aak aih OOOO papaa th ENAERE ANANASA ANAA i 


*No. for whom data are available. Data for preterm and full-term infants at the Kobe Children’s Hospital are pooled. Each infant E 


contributed no more than a single data point. 
*Standard deviation is undefined when No. = 1. 


acuity cards used by McDonald and associates” 
on infants of comparable ages. 

The average visual acuity of the normal new- 
born infants tested at 39 or 40 weeks of gesta- 
tional age was 20/815. The average visual acui- 
ties of the preterm and full-term infant patients 
in the same age range were 20/872 and 20/951, 
respectively. These mean values did not differ 
significantly from one another (P>.05 by one- 
way analysis of variance). 

Visual acuities of all infants successfully test- 


AVERAGE VISUAL ACUITIES 


ed are shown in Table 2 and Figure 2. Each fs 


infant contributed no more than one measure- 


ment to each data point in Figure 2 or to each 
cell in Table 2: when an infant had been tested 
several times within a two-week gestational- 
age grouping (for example, by different observ- 
ers), one of the tests was chosen for inclusion 
in this analysis by consulting a random number 
table. Each data point is the average of data for 


no fewer than four infants. The error bars are 


TABLE 2 


+1 S.E, Published data for older infants taken 





GESTATIONAL AGE 
AT TEST (wks) 


32 to 33 
34 to 35 
36 to 37 
38 to 39 
40 to 41 
42 to 43 
44 to 45 
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48 
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KOBE CHILDREN’S HOSPITAL 
_ PRETERM INFANTS 


MEAN (= S.D.) VISUAL 


ACUITY (cpp)' 


0.27 + 0.71 
0.41 + 0.78 
0.47 + 0.71 
0.63 + 0.50 
0.63 + 0.50 
0.75 + 0.00 
0.75 


NO.* 
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FULL-TERM INFANTS 


MEAN (+ S.D.) VISUAL 


ACUITY (cpp)! 
0.56 + 0.79 
0.59 + 0.59 
0.82 + 0.64 
0.94 + 0.58 
0.94 + 0.58 
0.75 


OHTA COMMUNITY HOSPITAL 
(FULL-TERM INFANTS) 


NO.* 


MEAN (+ S.D,) 
ACUITY (cro)? 


waerover 


0.75 + 0.00 
0.73 + 0.40 
0.53 + 0.71 





*Each infant contributed no more than a single data point to each cell. 
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‘Standard deviation in octaves is undefined when No. = 1 and is equal to zero when the visual acuities of infants in the ; 
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_ Fig. 2 (Brown and Yamamoto). Visual acuity as a function of gestational age. Data are shown for three groups 
_ of infants. Open circles, preterm infants; open squares, full-term infant patients; open inverted triangles, 
_ normal newborns. Error bars are +1 S.E. Representative data for older infants are also shown: solid squares, 
< Allen”; solid circles, Gwiazda and associates™; open triangles, McDonald and associates.” 


binocularly using the forced-choice prefer- 
ential-looking technique and the grating 
- acuity cards” are also shown. 

‘The correlation between gestational age at 
time of test and visual acuity was 0.53, which 
was highly significant (F = 36.32; d.f. = (1,92); 
P<.001) for all the infants in Kobe Children’s 
Hospital, including both preterm infants and 
< full-term infant patients. Visual acuity im- 
© proved at the rate of about 0.46 octaves per 
_ month of gestational age. For those same data, 
-> the correlation between age since birth and 

‘visual acuity was 0.14, which was not signifi- 


cant (F = 1.78; d.f. = (1,92); .10<P<.25). 


In 30 cases, tests on the infants in Kobe 
Children’s Hospital were carried out twice 
within five days with each of us serving once as 
observer and once as tester. In 27 of the 30 
test-retest pairs (90%), the two observers 
agreed to within 1 octave. The average visual 
acuity estimates of the two observers were not 
significantly different (t = .856; P>.2) for these 
test-retest pairs. They also did not differ overall 
(t = .745; P>.2). 

All successful tests included at least two 
different control cards for which the observer 


did not know the stripe widths during testing. 
There were four possible outcomes of this part 
of the test. The observer could judge both 
control cards as seen or neither as seen; the 
relative frequencies of these outcomes depend- 
ed on which cards were arbitrarily chosen as 
control cards by the tester, and is not of interest 
here. The other two possibilities were that the 
broader stripes could be judged resolvable and 
the narrower ones not, or the narrower ones 
could be judged resolvable and the broader 
ones not. The relative frequencies of the latter 
two possibilities were informative. If the ob- 
server arbitrarily assigns a plausible visual acu- 
ity to each infant, then the narrower stripes 
should be judged visible and the broader ones 
not just as often as the other way around. On 
the other hand, an observer who is correctly 
assessing the visibility of the cards should only 
rarely declare the narrower but not the broader 
stripes to be visible. | 
In only three cases were the narrower stripes 
judged to be visible but not the broader stripes, 
whereas in 52 tests the wider stripes were 
judged to be visible but not the narrower ones. 
The “arbitrary observer’’ hypothesis outlined 
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above can therefore be rejected beyond the 
.001 level by a likelihood ratio test (x? = 25.2; 
.= 1). 


Discussion 


This new technique was highly successful for 
measuring the visual acuity of newborn and 
preterm infants. Average binocular visual acu- 
ity of normal infants was 20/815 at 39 to 40 
weeks of gestation. The preterm and full-term 
infant patients in the same age range, hospital- 
ized in the nursery of the intensive care unit 
but free of neurologic or ophthalmologic dis- 
eases, had visual acuities near 20/872 and 
20/951, respectively. The test was fast (about 
six minutes on the average) and noninvasive, 
so it shows promise for use on a more wide- 
spread basis. 

This technique is convenient to use in a 
clinical setting. The test requires the participa- 
tion of three adults: the nurse who holds the 
infant, the tester, and the observer. Of these, 
only the observer needs any training, and that 
training can be short, as the task is easy fora 
physician or anyone else with experience ob- 
serving visual behavior. Medical training per se 
does not appear to be important, however, as 
an ophthalmologist (M.Y.) and a psychologist 
(A.M.B.) generally agreed to within 1 octave in 
their visual acuity estimates. The nurse has no 
responsibility other than holding the infant 
and keeping it alert. The role of tester was 
occasionally carried out by an orthoptist, with 
good success. These tests could easily be done 
by a physician in the course of an examination 
without additional personnel being required 
other than the nurses on duty. This is impor- 
tant for crowded and busy hospital wards. 

The cards themselves fit in a large briefcase 
and no additional apparatus is required. This is 
a big advantage in a hospital setting where 
space is at a premium. Infants more than ap- 
proximately 44 weeks of gestational age, on the 
other hand, seem more interested in other 
things in the environment, and testing them 
with hand-held cards is difficult. For these 
older infants, the use of a large screen to block 
visible distractions, as suggested by others,*” 
would undoubtedly result in a much better test. 

Early attempts at using the cards with two 
stimulus windows (Fig. 1, bottom) were not 
successful. The problem was that the infants 
did not spontaneously turn to fixate the stripes 





even when the stripes were very broad. How- 
ever, other investigators reported good suc- 
cess with the two-stimulus cards. The differ- 
ence seems to be that when two-stimulus cards 
are used, the nurse must turn the infant to 
show him or her the stimulus windows on both 
sides of the card before preferential looking can 
occur. This required more training of the nurs- 
es and better communication between the ob- 
server and the nurse than was possible in our 
situation. With our technique, the observer 
started the trial by placing the stimulus directly 
in the infant’s line of sight, which worked 
reliably without requiring coordination be- 
tween the nurse and the observer. 

It is important to consider whether this test 
(or any new test) actually measures visual 
acuity. 

The data themselves are good evidence that 
this technique measures something that de- 
pends on visual resolution. All successful tests 
included at least one card that the infants did 
not refixate. Therefore, the card itself (and the 
slight space-averaged reflectance mismatch be- 
tween the stripes and the gray card) was not 
sufficient to produce refixation if the stripes 
were too small. Furthermore, if the infants 
were not responding differentially to gratings 
of different stripe widths, observers should be 
unable to tell which stimuli had wide stripes 
and which ones had narrow stripes by observ- 
ing the infants’ looking behavior. Actually it 
was quite easy to do this when the widths of 
the stripes straddled the visual acuity limit, 
and the observers rarely made mistakes. There- 
fore, this technique measures a visually medi- 
ated differential response to the stripes. 

It is also a reasonable conclusion that the 
present technique, which uses cards with a 
single stimulus window, measures the same 
thing as other behavioral studies of visual acu- 
ity, which use a left-right stimulus configura- 
tion. The observed data fell nicely on an extrap- 
olated curve from the published data on older 
infants (Fig. 2) and agreed rather well with 
other psychophysical estimates of visual acuity 
in newborns.'* In particular, the visual acuities 
of infants under 6 weeks of age tested with 
one-stimulus cards and two-stimulus cards also 
agreed with one another and with the present 
data.™* This overall agreement is consistent 
with the view that this test for newborns mea- 


sures the same visual acuity as other pea eee 


tests for use on infants. 
While the results of this test are reliable 
clearly depend on visual resolution, i 
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clear that they are limited by immaturities lo- 
cated in the distal visual pathways: other parts 
of the nervous system, notably the oculomotor 
system, are necessary for successful refixation 
of the displaced grating, and immaturities 
there could certainly limit performance. All 
infants in this study refixated at least one stim- 
ulus successfully, so it would be hard to argue 
that the critical maturation is purely motor. 
However, these data are certainly consistent 
with the hypothesis that the effectiveness of 
the gratings in producing differential respons- 
es in the optic nerve (for example) is relatively 
© well developed in newborn infants. Maturation 
© of the visual sensitivity or acuity of the central 
visual nervous system could then account for 
the improvement of behaviorally measured vis- 
ual acuity with age. This view is consistent 
with the finding of Norcia and Tyler" that 
visual acuity in young infants measured by 
visual-evoked potential is somewhat higher 
than that found in any behavioral experiment 
(however, other investigators using visual- 
evoked potentials reported visual acuities clos- 
er to those reported here? ®®1), Further re- 
search is necessary to trace the course of 
maturation of function in the different parts of 
the visual nervous system. 

There are several reasons that it may be 
important to be able to assess the visual acuity 
of newborn infants. First, it is possible that 
behavioral assessment could disclose visual 
disorders not apparent from ocular examina- 
tion, just as behavioral assessment is necessary 
for the diagnosis of amblyopia in adults and 
young children. Evidence for this can only 
become available if clinicians have a technique 
suitable for measuring visual acuity in new- 
borns. The present report provides the first 
technique that is really adequate for investigat- 
ing this question. Second, it has been reported 


that behaviorally assessed visual performance 


is correlated with neurologic status*” and that 


_ visual performance is a sensitive predictor of 


intelligence.” This suggests that it may be use- 
ful to include a measure of visual function as 
part of the neurologic examination of the neo- 
nate. Once these uses can be established, rou- 
tine screening may benefit individual patients 
and would also allow the development of good 
epidemiologic data on a worldwide basis. Final- 
ly, even in cases in which the cause of poor 
visual function is not well understood or effec- 
tive treatment is not possible, knowledge of the 
extent of impairment may be valuable for ge- 
netic counseling and for early planning of the 


education of the handicapped infant. All of 
these require a convenient technique for mea- 
suring the visual acuity of infants. This tech- 
nique and ones like it will allow these and other 
issues in the vision of newborns to be explored. 
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Electroretinograms in Carriers of Blue Cone 


Monochromatism 


Eliot L. Berson, M.D., Michael A. Sandberg, Ph.D, Albert Maguire, M.D., 
William C. Bromley, M.D., and Thomas H. Roderick, Ph.D. 


We recorded full-field electroretinograms 


- from seven female obligate carriers of X- 


- linked blue cone monochromatism and eight 
daughters of obligate carriers. We observed 
_ that all obligate carriers had one or more of the 
- following abnormalities: delayed cone b-wave 


_ implicit times to 30-Hz white flicker, loss of 


the a; oscillation in responses to single flashes 
of white light under dark-adapted conditions, 
subnormal b-wave amplitudes to single flash- 
es of white light under dark-adapted condi- 
tions, and subnormal cone responses to 30-Hz 
white flicker. All had normal rod responses to 


en blue light. Three of eight daughters of obli- 


gate carriers had abnormal electroretinograms 
comparable to those recorded from obligate 
carriers. These obligate carriers have a partial 
but comparable deficiency of red and green 
_ cone function. 


~ BLUE CONE monochromatism is an X-linked 
= ocular disorder in which young affected males 


have normal blue cone and rod function but 
lack red and green cone function.’® Affected 
males characteristically have visual acuities of 
20/100 to 20/200, myopia, nystagmus, and mini- 
mal foveal granularity with otherwise normal 
fundus findings. Spectral sensitivity measure- 
ments under light-adapted conditions have 
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shown that these males have peak sensitivities 
near 440 nm because of their blue cone func- 
tion.'* These males usually report a deutan-like 
axis of confusion on the Farnsworth D-15 pan- 
el, name blues correctly and call other colors 
yellow-green on the Sloan achromatopsia test,’ 
and pass the blue cone monochromat color 
vision plates. Full-field electroretinograms 
have shown normal rod responses and mini- 
mally, if at all, detectable (less than 1.5 pV) 
cone responses to 30-Hz white flicker. ® Older 
males with blue cone monochromatism may 
show signs of further macular degeneration. 

Female carriers of this condition have been 
reported to have normal findings on routine 
ocular examinations, normal color vision on the 
Farnsworth D-15 panel, and normal final dark- 
adapted rod thresholds.” Spivey, Pearlman, 
and Burian” reported subnormal electroretino- 
grams with respect to a-wave amplitudes in 
three females from one family. In a second 
family, Pagon and associates” detected cone 
electroretinogram abnormalities in three of five 
obligate carriers. We did the present study to 
evaluate further whether the full-field electro- 
retinogram can be used as an aid in detecting 
the carrier state of blue cone monochromatism 
and to determine whether the abnormalities in 
the electroretinograms of carriers can be ex- 
plained by a partial loss of red and green cone 
function. 


Subjects and Methods 


We examined seven female obligate carriers 
and eight daughters of obligate carriers from 
two families (Figs. 1 and 2) with males known 
to have blue cone monochromatism." These 
females had no diagnostic abnormalities on 
routine ocular examination. Five of seven obli- 
gate carriers had slight hyperopia with spheri- 
cal refractive errors ranging from +0.50 to 
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a Affected male, age 13 
d Affected male by history 
3 Normal male, deceased at age 48 
_ @& Obligate female carrier, deceased 
@) Obligate female carrier, abnormal ERG 
Q Daughter of carrier, normal ERG 
C] Normal by history 


Fig. 1 (Berson and associates). Pedigree of Family 
A with blue cone monochromatism. 


+2.50 and two had myopia with spherical er- 
rors ranging from —2.00 to —3.00. The spherical 
refractive errors of the eight daughters of obli- 
gate carriers ranged from +0.50 to —5.50. All 
~ had normal color vision on the Farnsworth D-15 
_. panel and normal final dark-adapted rod 
thresholds to an 11-degree white test light 
fixated 7 degrees above the fovea in the 
Goldmann-Weekers dark adaptometer. 
Full-field (ganzfeld) electroretinograms were 
recorded as described previously.“ Rod re- 
sponses were elicited by single flashes (0.5-Hz) 
of blue light (Wratten, 47, 47A, and 47B placed 
in front of an 8,000-ft-L, 10-ysec xenon light 
source), mixed cone and rod responses by sin- 
gle flashes (0.5-Hz) of white light (16,000 ft-L), 
and cone responses by 30-Hz white flicker 
(16,000 ft-L). In addition, computer-averaged 
cone responses were isolated with single flash- 
es (0.5-Hz) of orange light (50% cut-on = 585 
nm, placed in front of a 13,000-ft-L, 10-psec 
eee xenon light source) or single flashes (0.5-Hz) of 
a blue-green light (Amax, 505 nm; bandwidth, 80 
mim; placed in front of a 16,000-ft-L, 10-psec 
-> xenon light source) superimposed on a steady 
10-ft-L white background light sufficient to 
eliminate the rod contribution to the electroret- 
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inogram. The orange and blue-green lights =~ 
were photopically matched; that is, they elicit- ae 
ed equal-amplitude cone-isolated responses in > 
normal subjects. These stimuli were known to 
elicit mismatched responses in subjects with 
protanopia and deuteranopia.” 

Rod-isolated responses to blue light and 
cone-isolated responses to 30-Hz flicker were 
evaluated with respect to peak-to-peak ampli- 
tudes and b-wave implicit times (time intervals 
between stimulus onset and the major cornea 
positive peak of the rod or cone response). 
Mixed cone and rod responses to single flashes 
of white light under dark-adapted conditions | 
were evaluated with respect to peak a-wave | 
amplitude (baseline to the peak of the major 
cornea negative response) and b-wave ampli- 
tude (peak-to-peak amplitude); in addition, — 
a-wave responses were evaluated for presence | 
or absence of the early oscillation designated as- 
a, or a-photopic by Spivey, Pearlman, and | 
Burian.” We compared responses in obligate 
carriers and daughters of obligate carriers to. 
those in 100 normal subjects, 6 to 60 years old, 
with 6 or less diopters of myopia and clear 
ocular media. 

One obligate carrier (Family B, IJI-33) who 
underwent electroretinographic testing was 
not included in this analysis as she had more 
than 6 diopters of myopia in both eyes, an 
advanced cataract in one eye, and extensive 
chorioretinal atrophy in both eyes; her abnor- 
mal electroretinograms were not considered in 
the context of this study because the known 
association of severe axial myopia,” chorioreti- 
nal degeneration,’® and advanced cataracts” 
with reduced electroretinographic amplitudes 
would have confounded the interpretation of 
her test results. We similarly excluded another 
patient (Family B, IV-46), a daughter of an 
obligate carrier, with subnormal electroretino- 
grams because she had more than 6 diopters of 
myopia in both eyes. 











Results 


All seven obligate carriers had rod responses 
to blue light that were normal in amplitude and 
b-wave implicit time (Table 1 and Fig. 3). In the 
mixed cone-rod responses to white light un-_ 
der dark-adapted conditions, normal subjects — 
showed an oscillation in the a-wave to whit 
light (that is, a; or a-photopic), whereas most o 
the obligate carriers did not show t this oscilla 
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Fig. 2 (Berson and associates). Pedigree of Family B with blue cone monochromatism. 


tion. All had peak a-wave amplitudes under 


dark-adapted conditions within the normal 


= -< range. Two carriers had subnormal b-wave am- 
. plitudes to single flashes of white light and 


-three had subnormal responses to 30-Hz flick- 
= er. In the cone-isolated responses to 30-Hz 
_ flicker, six of seven obligate carriers showed 
delayed cone b-wave implicit times. All seven 
obligate carriers were abnormal on at least one 
electroretinographic test criterion listed in 
Table 1. 

Daughters of obligate carriers (Table 2 and 
- Fig. 4) had either normal electroretinograms 
(for example, Family B, IV-2) or abnormal re- 
- sponses comparable to those recorded from 
obligate carriers (Family B, IV-47 and IV-30). 
All daughters had normal rod responses to blue 


light. Three of eight daughters had abnormal 
responses to single flashes of white light or to 
30-Hz white flicker. 

The obligate carriers had normal ratios of 
cone electroretinographic amplitude to photo- 
pically matched orange and blue-green lights 
(Table 3 and Fig. 5), even among those with 
subnormal responses. The responses in these 
carriers contrasted with the mismatched re- 
sponses of a subject with protanopia (ratio, 
<0.7) and one with deuteranopia (ratio, >1.6). 
The mean amplitudes to orange and blue-green 
lights for the six obligate carriers tested (18 and 
17 pV, respectively) were significantly smaller 
(t = —3.76 and —3.75 based on log transforma- 
tion; P<.001 for both stimuli) than the mean 
amplitudes for 22 normal subjects (35 and 


TABLE 1 
ELECTRORETINOGRAMS IN OBLIGATE CARRIERS OF BLUE CONE MONOCHROMATISM 





0.5-H2 BLUE 


0.5-Hz WHITE 30-Hz WHITE 


SUBJECT i AGE uV MSEC At OSCILLATION A-WAVE B-WAVE uV MSEC 
i (vAS (uV) (pV) ER 

Family B, V-11 9 162 88 Absent* 59 365 53 37* 
Family A, IIl-5 28 265 85 Absent* 112 512 71 34* 
Family A, IH-3 35 118 94 Absent* 71 256* 29* 35* 
Family B, Il-4 52 156 91 Absent* 153 388 56 38* 
Family B, Il-11 52 129 103 Present 65 388 35* 34* 
Family B, Il-21 52 127 94 Present 77 306* 32* 35* 
Family A, 1-8 58 185 93 Absent* 118 553 79 32 
Normal range’ — 100 to 275 71 to 108 — 40 to 265 25 to 32 


350 to 700 50 to 125 





* Abnormal. 
"Range for 100 normal subjects 6 to 60 years old with 6 diopters or less of myopia. 
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Fig. 2 (continued). Pedigree of Family B with blue cone monochromatism. 
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Fig. 3 (Berson and associates). Full-field 
electroretinograms of a normal subject and 
obligate carriers from Families A and B. Two 
or three consecutive responses are illustrate == 
ed for each stimulus condition. Time of coger SR 
stimulus onset is designated by vertical = 
lines in columns 1 and 2 and vertical shock. ` 
artifacts in column 3. Arrowhead designates 
the a, oscillation in the normal response; 
arrows designate cone b-wave implicit 
times; calibration symbol (lower right) des- 
ignates 100 pV vertically for columns 1 and 
3, 200 pV vertically for column 2, and 50 
msec horizontally for all tracings. 









TABLE 2 
ELECTRORETINOGRAMS IN DAUGHTERS OF OBLIGATE CARRIERS OF BLUE CONE MONOCHROMATISM 





0.5-Hz BLUE 0.5-Hz WHITE 30-Hz WHITE 
SUBJECT AGE uV MSEC A1 OSCILLATION A-WAVE B-WAVE uV MSEC 
(YRS) (uV) (nV) | 
nner etanercept = eee a nee 
Family B 
IV-49 15 147 82 Present 147 447 56 29 
IV-47 18 129 103 Absent* 106 353 27” 34* 
IV-33 23 185 88 Present 129 506 56 28 
IV-30 24 147 97 Absent* 53 318* 38* 32 
IV-34 27 165 88 Present 106 459 65 29 
IV-23 29 153 91 Absent* 118 282* 29* 32 
IV-2 31 200 82 Present 118 588 85 28 
Family A, IV-4 14 221 85 Present 124 588 62 24 
Normal range’ = 100 to 275 71 to 108 = 40 to 265 350 to 700 50 to 125 25 to 32 
*Abnormal. 
. "Range for 100 normal subjects 6 to 60 years old with 6 diopters or less of myopia. 
` 34 pV, respectively). Daughters of obligate car- Discussion 







riers had either normal or subnormal responses 
but normal ratios (Table 4); the two daugh- 
ters with diminished cone responses to the 
orange and blue-green lights (Table 4) also 
< showed subnormal amplitudes to 30-Hz 
Ei ‘Hicker (Table 2). 
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This study showed that abnormalities in cone 
function exist in the full-field electroretino- 
grams of female carriers of X-linked blue cone 
monochromatism. Six of seven female obligate 


White (0.5 Hz) White (30 Hz) 


Fig. 4 (Berson and associates). 
Full-field electroretinograms from 
a normal subject and three daugh- 
ters of obligate carriers from Family 
B. Calibration symbol (lower right) 
designates 100 pV vertically for col- 
umns 1 and 3, and 200 nV vertically 
for column 2, and 50 msec horizon- 
tally for all tracings. 
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TABLE 3 
CONE-ISOLATED RESPONSES TO PHOTOPICALLY 
MATCHED LIGHT STIMULI IN OBLIGATE 
CARRIERS OF BLUE CONE MONOCHROMATISM 


LIGHT STIMULI (uV) 


LONGWAVE SHORTWAVE 
SUBJECT (>550 NM) (<550 NM) RATIO 
Family B, V-11 15* 12” 1.3 
Family A, III-5 32 34 0.9 
Family A, Ill-3 6* 6* 1.0 
Family B, Ill-4 15” 12” 1.3 
Family B, Ill-11 Unknown Unknown Unknown 
Family B, Ill-21 12 rE. 1.1 
Family A, Il-8 31 27 TA 
Normal range’ 18 to 60 19 to 68 0.7 to 1.6 


* Abnormal. 
"Range for 22 normal subjects 11 to 57 years old with 6 diopters 
or less of myopia. 


carriers tested had delayed cone b-wave implic- 
it times to 30-Hz flicker and most had an ab- 
sence of the cone a-wave (designated a; or 
a-photopic) oscillation in their dark-adapted 
responses to single (0.5-Hz) flashes of white 


Blue-green 
A<550nm 


seme meal” sell ~~ A 
Protanope N p ere 
Deuteranope Se ag PA a OO 


Obligate carrier 
blue cone mon. 


Obligate carrier 
blue cone mon, 


light. All had normal rod-isolated responses to 
blue light, and when b-wave amplitudes were 
reduced to single flashes of white light (mixed 
cone-rod electroretinograms), they were also 
reduced to 30-Hz white flicker (cone-isolated 
electroretinograms). These findings were com- 
patible with the idea that these carriers had 
a selective loss of cone function. The normal 
rod responses distinguished the electroretino- 
grams of these carriers from the reduced and 
delayed rod responses reported in progressive 
forms of retinitis pigmentosa." 

Whereas males affected with blue cone mon- 
ochromatism have no detectable red and green 
cone function, female obligate carriers had 
electroretinograms consistent with reduced but 
detectable red and green cone function. Com- 
parable loss of red and green cone function was 
supported by our observation that obligate car- 
riers had subnormal but matched cone respons- 
es to lights photopically matched in normal 
subjects, unlike the mismatched responses 
seen in protanopia or deuteranopia. It was also 
of interest that these obligate carriers had aver- 
age cone amplitudes to photopically matched 
lights that were about 50% of our normal cone 
amplitudes. 

The mechanism leading to delays in cone 


Orange 
A >550nm 


Ven /* 


Fig. 5 (Berson and associates). 
Computer-averaged (No. = 16 
for each trace) full-field cone elec- 
troretinograms to _ photopically 
matched lights. Time of onset of 
stimulus flash is designated by the 
vertical lines. Calibration symbol 
(lower right) applies to all tracings. 
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TABLE 4 


CONE-ISOLATED RESPONSES TO PHOTOPICALLY 
MATCHED LIGHT STIMULI IN DAUGHTERS 
OF OBLIGATE CARRIERS OF BLUE CONE 


MONOCHROMATISM 





LIGHT STIMULI (uV) 


LONGWAVE SHORTWAVE 
SUBJECT (>550 NM) (<550 NM) RATIO 
Family B 
IV-49 29 26 A 
IV-47 Unknown Unknown Unknown 
IV-33 33 31 La 
IV-30 12* a 13 
IV-34 22 25 0.9 
IV-23 11° 14* 0.8 
IV-2 Unknown Unknown Unknown 
Family A, IV-4 Unknown Unknown Unknown 
Normal range’ 18 to 60 19 to 68 0.7 to 1.6 





*Abnormal. 
"Range for 22 normal subjects 11 to 57 years old with 6 diopters 
or less of myopia. 


b-wave implicit time in most of these carriers 
remains to be defined. One possible explana- 
tion is that these carriers may have loss of red 
and green cones in the presence of normal rods 
in some regions of the retina or reductions in 
the optical densities of red and green cone 
outer segments in some regions or some combi- 
nation of these. We cannot exclude the possibil- 
ity that some other primary defect in the outer 
retina affects the cone electroretinogram. 

Delayed cone b-wave implicit times and an 
absence of the cone a-wave (a;) oscillation have 
been observed in dominantly inherited cone 
dystrophy” and in some cases of autosomal 
recessive incomplete achromatopsia. There- 
fore, we recommend that these waveforms not 
be used to diagnose the carrier state except in 
those families in which a male has already been 
identified as having blue cone monochroma- 
tism. 

Since a range of responses was expected and 
observed in these carriers in accord with the 
Lyon hypothesis of random inactivation of 
one X-chromosome, ! we cannot exclude the 
possibility that occasionally a carrier would 
have a normal full-field electroretinogram even 
though we observed electroretinographic ab- 
normalities in all seven obligate carriers tested. 
A similar phenomenon has been seen in X- 


linked retinitis pigmentosa in which the elec- 
troretinogram can be used to detect most, but 
not all, carriers.'* Therefore, a normal electro- 
retinographic test in a female in a family with 
blue cone monochromatism should not be used 
to exclude absolutely the carrier state. 

Once a carrier female is identified in a family 
with blue cone monochromatism, she can be 
advised that each son will have a 50% chance of 
being affected and each daughter will have a 
50% chance of being a carrier. The capacity to 
identify carrier females and normal females in 
most instances with electroretinographic test- 
ing should also facilitate gene linkage analyses 
in search of the precise locus of this disease on 
the X chromosome. 
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=- Ocular Features of the Hagberg-Santavuori Syndrome 





J. Bronwyn Bateman, M.D., and Michel Philippart, M.D. 


The Hagberg-Santavuori syndrome, the 
infantile form of the lipopigment storage 
disorders (so-called neuronal ceroid-lipo- 
‘fuscinoses), is a rare autosomal recessive dis- 
ease characterized by progressive mental and 


a motor deterioration with an onset between 1 
and 1% years of age. Visual impairment is 


usually evident early in the disease and hypo- 
_ pigmented retinal degeneration has been de- 
scribed. We studied two unrelated patients 
with the infantile Hagberg-Santavuori form 
and found stellate posterior polar cataracts 
and retinal degeneration with hyperpigment- 
ed “bone spicules” in both. 


THE LIPOPIGMENT storage disorders are char- 
acterized by progressive mental and motor de- 
terioration and blindness; all are inherited in an 
autosomal recessive pattern. Clinical differ- 
ences separate the disorders, better described 
as the lipopigment storage disorders than the 


= ceroid lipofuscinoses,' into four forms: infan- 


tile (Hagberg-Santavuori syndrome), late in- 
fantile Jansky-Bielschowsky disease), juvenile 
(Spielmeyer-Vogt disease), and adult (Kufs dis- 
ease). The stage at which visual impairment is 
evident varies among the forms and is of the 
least clinical significance in the adult type. 
Although the biochemical bases of the diseases 
are unknown, all exhibit osmiophilic mem- 
brane-bound cytoplasmic deposits with a gran- 
ular, curvilinear, or fingerprint pattern by elec- 
tron microscopy. 

Individuals with the Hagberg-Santavuori (or 
Haltia-Santavuori) form have the onset of men- 
tal and motor regression with ataxia and mus- 
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cular hypotonia between the ages of 1 and 1% 
years. Milestones are progressively lost and the 
patients become vegetative. Visual impairment 
is usually an early and prominent sign and a 
hypopigmented retinal degeneration has been 
described.’ 

We studied two unrelated girls with the in- 
fantile form of Hagberg-Santavuori syndrome, 
aged 15 and 14 years, and found a stellate 
posterior polar cataract and a hyperpigmented 
retinal degeneration in both. 





Case Reports 
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Case 1 

This girl, now almost 16 years of age, was the 
6%-lb product of a full-term gestation; the 
pregnancy, labor, and delivery were uncompli- 
cated. She was normal until 2 years of age 
when she developed seizures. Thereafter, she 
progressively lost developmental milestones. 

She was initially examined at UCLA when 
she was 4 years of age. At that time she could 
no longer sit up, speak, or feed herself. She 
showed no interest in the environment and 
there were no purposeful movements, She re- 
acted to threat but did not track moving objects 
with her eyes. On examination she had micro- 
cephaly (47 cm) and the extremities were mod- 
erately spastic. Optic and retinal atrophy with 
attenuated retinal vessels were noted by the 
neurologist. An electroencephalogram showed 
low voltage and slow activity at 5 to 6 cycles per 
second with occasional symmetric spikes at 3 to 
4 cps. Nerve conduction velocities were moder- 
ately decreased. Electron microscopy and ly- 
sosomal activities of cultured fibroblasts were 
normal. 

At 7 years of age she was spastic and had 
infrequent myoclonic jerks. Roving eye move- 
ments, sluggish pupillary reactions, and mild 
retinal pigment epithelial clumping were 
noted. Urinary lipids contained fluorescent 
substances that could not be chemically charac- 
terized. By 12 years of age she had become 
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Fig. 1 (Bateman and Philippart). Case 1. Lymphocyte shows two granular, partly membrane-bound inclusions 
(arrows) (x 27,000). 


cachectic with dysphagia and frequent vomit- 
ing. She had tonic seizures and frequent star- 
ing episodes. At that time she had a head 
circumference of 48.5 cm (more than 2 $.D. 
below the mean) and was extremely spastic 
with flexion contractures, scoliosis, and dys- 
tonic feet; she had intermittent myoclonic jerks 
of the extremities. The Hagberg-Santavuori 
form of the lipopigment storage disorders was 
diagnosed on the basis of ultrastructural study 
of lymphocytes (Fig. 1). Urinary dolichol was 
slightly increased at 26 ug/g of creatinine (con- 
trols, 12.6 + 6.5 pg/g; No. = 122). 

At 15 years of age she had decorticate postur- 
ing and fixed severe contractures (Fig. 2). The 
electroencephalogram was isoelectric. Ocular 
examination showed spontaneous nystagmus 
and exotropia. Although hippus was evident, 


there was no direct or consensual pupillary 
reaction to light in either eye. The eyelids, 
conjunctivas, and corneas were normal by slit- 
lamp biomicroscopy. After dilation a posterior 
polar stellate cataract was evident in each eye 
(Fig. 3}. Ophthalmoscopy demonstrated retinal 
atrophy with regions of hyperpigmentation 
and severe optic atrophy bilaterally (Fig. 4). 


Case 2 

This girl, now 14 years of age, was the 81⁄4-lb 
product of an uncomplicated full-term preg- 
nancy. Early development was normal. She 
walked and spoke two words by the age of 12 
months. At 14 months she started walking on 
her toes and falling backwards frequently. She 
had staring episodes associated with myoclonic 
jerks of the extremities and speech did not 
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Fig. 2 (Bateman and Philippart). Case 1. At 15 
years of age the patient had severe flexion contrac- 
tures. 





Fig. 3 (Bateman and Philippart). Case 1. Stellate 
posterior polar cataract of left eye photographed 
with retroillumination off optic nerve. 


progress. She developed choreoathetosis of the 
hands. At 18 months she no longer walked, and 
at 21 months she could no longer feed herself. 
She paid little attention to visual or auditory 
stimuli. She was able, however, to pick up 
small objects with her fingers. At that time, 
head circumference was 46.5 cm (25th per- 
centile). The fundus showed pale optic disks 





Fig. 4 (Bateman and Philippart). Case 1. Left, Retinal vascular attenuation optic atrophy. Right, Retinal 


pigment epithelial clumping in midperiphery. 
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and retinas. A pneumoencephalogram showed 
marked cerebral atrophy. A nerve conduction 
study and electroencephalogram were normal. 
The electron microscopic features of a sural 
nerve biopsy specimen showed a decrease in 
myelin sheaths and a mild increase in endo- 
neural connective tissue. A few axons were 
extremely large. Electron microscopy showed a 
marked increase in axonal fibrils, often mixed 
with degenerating membrane and autophagic 
vacuoles. There were large masses of fine gran- 
ular material in Schwann cells (Figs. 5 to 8) but 
their significance was overlooked. 

By 7¥2 years of age the child was institutiona- 
lized. She was microcephalic (48 cm) (more 
than 2 S.D. below the mean), blind, and decor- 
ticate. She had opisthotonos with flexion con- 


tractures of the extremities, dystonic posturing 
of the hands and feet, and muscle wasting. 
Myoclonic jerks were infrequent. The electro- 
encephalogram was isoelectric. A reevaluation 
of the original nerve biopsy specimen in light 
of the clinical course led to the diagnosis of 
Hagberg-Santavuori syndrome. 

At 14 years of age she had decorticate postur- 
ing and severe fixed contractures. Ophthalmic 
examination showed no pupillary reaction to 
light. Tonic supraduction was present bilateral- 
ly. The eyelids, conjunctivas, and corneas were 
normal by slit-lamp biomicroscopy. After dila- 
tion a posterior polar stellate cataract was evi- 
dent in each eye (Fig. 9). 

Ophthalmoscopy showed retinal atrophy 
with regions of hyperpigmentation and severe 





Fig. 5 (Bateman and Philippart). Case 2. Sural nerve shows large globular inclusions in an unmyelinated 
Schwann cell (arrow) (x 20,300). 
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Fig. 6 (Bateman and Philippart). Higher-power view of inclusions shown in Figure 5 (arrow) (x 60,000). 


optic atrophy bilaterally (Fig. 10). Urinary 


dolichol level was increased at 63 ug/g of creati- 
nine. 


Discussion 











The lipopigment storage diseases are divided 
into four types based on clinical and electron 
microscopic features: infantile (Hagberg-San- 
tavuori syndrome), late infantile (Jansky- 
Bielschowsky disease), juvenile (Spielmeyer- 
Vogt disease), and adult (Kufs’ disease); the 
biochemical basis is unknown for all types. The 
group was initially described by Batten,*# 
Vogt,’’ and Spielmeyer*®” early in this century 
as a neurodegenerative disorder distinct from 


Tay-Sachs disease; Bielschowsky! and Kufs” 
reported cases of the late infantile and adult 
forms. Despite Sjégren’s® careful delineation 
of the juvenile Spielmeyer-Vogt form in the 
early 1930s, the four types in the current classi- 
fication were inconsistently grouped together, 
sometimes as a variant of Tay-Sachs disease, 
until the 1960s. At that time the biochemical 
defect in Tay-Sachs disease was identified and 
the distinct electron microscopic features of 
the so-called ceroid lipofuscinoses were de- 
scribed." The pigmentary features of the neu- 
ronal deposits were studied by Zeman and 
Alpert’ in the early 1960s and the term neuro- 
nal ceroid-lipofuscinoses was coined in 1969 to 
describe the group." This appellation has been 
widely used but is inappropriate as the pig- 
ments do not resemble either ceroid or lipofus- 
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Fig. 7 (Bateman and Philippart). Case 2. Sural nerve shows an unmyelinated Schwann cell with a large faintly 
granular inclusion (arrow) (x 54,000). 


cin. The term “neuronal” is misleading since 
many different cell types such as glands (sweat, 
thyroid, pancreas), smooth muscles, Schwann 
cells, and vascular endothelial cells also have 
the storage product. The late infantile Jansky- 
Bielschowsky type, the juvenile Spielmeyer- 
Vogt form, and the adult Kufs’ type were clear- 
ly delineated by Zeman and associates" and 
Donahue, Zeman, and Watanabe.” In the late 
1960s and early 1970s, the infantile Hagberg- 
Santavuori form was initially described.” 
Clinically the common feature of the lipopig- 
ment storage disorders is progressive mental 
and motor deterioration. The Hagberg-5San- 
tavuori form starts in infancy and progresses to 
a vegetative state over several years; seizures 
are usually not severe. Visual inattentiveness is 
evident early in the course. The onset of the 


Jansky-Bielschowsky type is in early childhood 
and is also associated with rapid deterioration; 
visual inattentiveness is a common feature but 
usually appears after the onset of mental and 
motor deterioration. Seizures are intractable 
and pulmonary aspiration frequently results in 
death in early childhood. The Spielmeyer-Vogt 
form of the disease has an onset in childhood. 
Loss of central visual acuity, based on a macu- 
lopathy resembling that of Stargardt’s disease, 
is frequently the initial symptom. Mental and 
motor deterioration progress slowly and sei- 
zures develop late in the disease. The Kufs’ 
type is more heterogeneous clinically and has 
an onset in adulthood with motor deterioration 
as an early and predominant symptom. Mental 
and visual impairment are mild, if present. 

In all forms of the lipopigment storage disor- 
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Fig. 8 (Bateman and Philippart). Case 2. Globular arrangement of an inclusion similar to that in Figure 7 
(arrow) (x 54,000). 





Fig. 9 (Bateman and Philippart). Case 2. Stellate posterior polar cataract in right eye photographed with 
retroillumination (left) and with retroillumination off optic nerve (right). 
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Fig. 10 (Bateman and Philippart). Case 2. Left, Retinal vascular attenuation and optic atrophy. Right, Retinal 


pigment epithelial clumping in midperiphery. 


ders, characteristic deposits are identifiable by 
electron microscopy in brain, nerves, skin,” 
conjunctiva,” white cells, and other tissues. 
The lipopigment deposits have a granular ma- 
trix in the Hagberg-Santavuori form, a curvilin- 
ear pattern in the Jansky-Bielschowsky form, a 
fingerprint profile in the Spielmeyer-Vogt form, 
and heterogeneous lipopigments, sometimes 
including curvilinear profiles, in the Kufs’ 
form.” The clinical features combined with the 
electron microscopic findings are the basis for 
the diagnosis of the type of lipopigment stor- 
age disorder. 

Although the ultrastructural inclusions in 
the lipopigment storage disorders have been 
extensively studied, the biochemical basis of 
the disease is poorly understood. Increased 
dolichol levels have been identified in urine,” 
tissues,” and fractions of the storage gran- 
ules.” Additionally, the sedimentation proper- 
ties of the granules in the infantile Hagberg- 
Santavuori type differ from those in the other 
forms of the disease.* 

Ophthalmologic findings are usually normal 
in the late infantile Jansky-Bielschowky form 
but the electroretinogram may be abnormal.” 
Photoreceptor degeneration and lipopigment 
storage in the ganglion and retinal epithelial 
cells have been documented.” Maculopathy 
resembling that of Stargardt’s disease is an 
early feature of the Spielmeyer-Vogt form, and 
decreased central visual acuity is often the 
initial symptom; eventually, total blindness oc- 
curs. The electroretinogram is usually abnor- 


mal at the onset and becomes nonrecordable. 
Retinal degeneration with accumulation of cur- 
vilinear lipopigment deposits has been demon- 
strated.®! Although visual impairment is mild, 
if evident, in the adult Kufs’ form, atrophy and 
storage of heterogeneous lipopigments has 
been reported.” 

In 1973 Raitta and Santavuori’ described the 
ocular features in 16 children with the infantile 
Hagberg-Santavuori form; their ages ranged 
from 112 to 4 years. Severe visual impairment 
was evident in all but the youngest one. All 16 
had “brownish” maculas and most had hypo- 
pigmentation of the fundus and optic atrophy. 
Although narrowing of the vessels was evi- 
dent, none of the children exhibited pigmen- 
tary clumping in the retina. The lenses of the 16 
children were described as clear. All had nonre- 
cordable electroretinograms. Similar ocular 
findings were described in 15 children by San- 
tavuori and associates” in their initial report of 
the disease published in the same year. In 1974 
Santavuori, Haltia, and Rapola” studied 46 
children with the disease and 36 were exam- 
ined by an ophthalmologist. All 46 were visual- 
ly inattentive by 24 months of age and 32 were 
found to have hypopigmentation of the cho- 
roid, retinal vascular attenuation, and optic 
atrophy. The electroretinogram was extin- 
guished in all 33 patients studied. As these 
three articles had common authors, overlap of 
the patient population may have occurred. 

Two affected children examined at 6 years 0! 
age were found to have optic atrophy anc 
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had hypopigmented retinal degeneration.” 
Herrick and associates” described a 27-month- 
old girl with salt-and-pepper pigmentation of 
the retinas and decreased amplitudes on an 
electroretinogram; her lenses were described as 
normal. Baumann and Markesberry” reported 
the ultrastructure of leukocytes in two affected 
patients and described a salt-and-pepper ap- 
pearance of the retinal pigment epithelium. 
Pampiglione and Harden™ studied 60 children 
with lipopigment storage disorders by electro- 
physiology; seven had the Hagberg-Santavuori 
type. They found progressive flattening of the 
electroretinogram; results of an ocular exami- 
nation were not reported. 

Tarkkanen, Haltia, and Merenmies® de- 
_ scribed the pathologic features in ten eyes ob- 


= tained from five affected children at autopsy; 


_ they ranged in age from 41% to 10 years at the 
time of death. They found destruction of the 
retina with glial proliferation and optic atro- 
phy. The lenses of all ten eyes were described 
as normal. Two additional pathologic reports of 
the retinal degeneration have been published 
and cataracts were not observed in either, 23 

Lens opacities have not been described in 
any of the previous clinical or pathologic re- 
ports of children with the infantile Hagberg- 
Santavuori form. Both of the teen-agers we 
examined had stellate posterior lens opacities 
that may be a late ocular manifestation of the 
disease. Although our patients have typical 
features of the infantile Hagberg-Santavuori 
form in all other respects, including the elec- 
tron microscopic findings, they have lived 
longer than most previously described individ- 
uals and the cataract may be related to this 
longevity. The characteristics of the opacities 
were distinct from the posterior stellate cataract 
found in Fabry’s disease as the spokes were 
thicker and had less of a branching pattern. The 
cataracts in our patients more closely resemble 
the stellate opacities associated with mannosid- 
osis; the location of the opacities in the lens of 
patients with this disease has not been de- 
scribed.” 

Although previous reports have included hy- 
popigmented retinal degeneration, our pa- 
tients were found to have hyperpigmentation 
of the retina with bone spicule formation after 
they were 7 to 10 years of age.22043233 As with 
other forms of retinitis pigmentosa, the retinal 
pigment epithelial clumping may bea relatively 
late manifestation. 

Clinically the early visual failure associated 
with infantile regression of mental and motor 













milestones is suggestive of the Hagberg- 
Santavuori form of the lipopigment storage 
disorders; the diagnosis can be confirmed by 
electron microscopic examination of peripheral 
nerves (including those found in skin and con- 
junctiva) or brain. Retinal degeneration with 
early hypopigmentation and late hyperpigmen- 
tation with bone spicule formation is evident 
and the electroretinogram may be abnormal or 
extinguished depending on the age of the pa- 
tient. Although not unique, the stellate cataract 
may be useful in making the diagnosis. — 
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EDITORIAL 





Medical Journal Summaries 
David Shoch 


Despite the continued popularity of post- 
graduate courses, teaching manuals, and tele- 
vision tapes, the bedrock of the practitioner 
education in medicine remains the professional 
journal. General medical journals, such as the 
New England Journal of Medicine, Annals of 
Internal Medicine, and J.A.M.A., have reader- 
ships in the hundreds of thousands. The three 
major eye journals in the United States are 
distributed to 14,000 or more (THE JouRNAL has 
over 19,000 subscribers). The popularity of the 
medical journal as an educational tool is further 
shown by the remarkable proliferation of 
superspecialty journals in every area of oph- 
thalmology. There were 53 ophthalmic journals 
indexed by the National Library of Medicine in 
1985. Seventeen of these are in languages other 
than English. The majority of English-language 
journals appear monthly. It is obviously impos- 
sible for even the most diligent student of 
ophthalmic literature to read all of the journals. 
Thus, most clinicians limit their reading to 
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three or four journals monthly. Even in these 
journals, they limit themselves to articles that 
appear to be of special interest to them. 

How do these busy practitioners choose the 
few articles to be read in depth? In most cases, 
it is a two-step process. First, the table of 
contents is reviewed and the titles that appear 
interesting are noted. Then, I believe it is safe 
to assume, the average reader chooses in much 
the same fashion that I do. First the abstract is 
read and, if this appears promising, the entire 
article is read. 

Unfortunately, the abstract is often obscure. 
It appears to have been written as an after- 
thought and merely repeats the conclusion of 
the paper, paraphrases the title, or makes a 
general statement “Topics A, B, and C are 
discussed.” Generally the reader who has read 
the title understands that the topic in the title is 
discussed and the informational content of 
such a summary is nil. 

What, then, constitutes a good abstract? It is 











a concise summary of the paper giving the 
salient points, usually in the same order as in 
the original paper. It is actually a well-written 
paper in miniature. It lists the purpose of the 
study, what was done, the results, and the 
conclusion. A poor abstract can be recognized 
often by the concluding sentence stating “the 
a. of these findings will be dis- 
cussed,” or “the signs and symptoms of this 
disease and its associations with other findings 
are presented.” This tells the reader nothing 
additional about the article. A fuzzy abstract is 
a tremendous disservice to the reader because 
it may prevent the reader from obtaining de- 














tailed useful information. Because the summar- 
ies in most journals now appear before the 
article, their preparation should be given. as 
much care and thought as the body of the _ 
article itself. “oe 
I suggest that authors who wish to write o 2 
informative summaries make a short outline of = 
the material. Next to each heading of the out- 000 
line, write a simple declarative sentence that > 
summarizes this section. Placing these sentenc- 
es into a paragraph will result in a concise, 
informative summary of the work—one that —_ 
will be a boon to readers of the ee 
literature. ue 
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Respiratory Difficulties With 
Betaxolol 


Laurence S. Harris, M.D., 
Scott H. Greenstein, M.D., 
and Alan F. Bloom, M.D. 


Department of O hthalmology, New York Hospital 
Cornell Medical Center. | 


Ingutries to Laurence S, Harris, M.D., 1095 Park Ave., 
New York, NY 10128. 

Topical adminstration of nonselective beta- 
adrenergic blocking agents may be associated 
with bronchospasm and exacerbation of ob- 
structive airway disease.’ Studies have now 
demonstrated that betaxolol, a cardioselective 
beta-blocking agent, has no significant adverse 
effect on respiratory function in patients with 
pulmonary disease.** We treated five patients 
who experienced respiratory difficulty strongly 
suggestive of obstructive airway disease after 
using betaxolol. Three were known asthmatics, 
while the other two had no history of respira- 
tory disease. 

A 66-year-old man with bronchial asthma 
and open-angle glaucoma used dipivefrin 0.1% 
twice a day in both eyes and methazolamide, 50 
mg orally three times a day. When his intraocu- 
lar pressure increased, betaxolol 0.5% twice a 
day in both eyes was added. Five weeks later 
severe wheezing and shortness of breath had 
developed, lasting 30 to 45 minutes after each 
dose of betaxolol. Betaxolol was discontinued 
and the symptoms promptly remitted. 

_A 62-year-old woman with asthma used pilo- 
carpine 4% four times a day and dipivefrin 
0.1% twice a day in both eyes. When betaxolol 
0.5%, twice a day in both eyes, was added, 
wheezing and dyspnea developed. These re- 
solved three days after betaxolol was discontin- 


ued. Resumption of betaxolol 0.5% once daily 
resulted in a recurrence of respiratory difficulty 
which, again, cleared promptly on stopping the 
drug. 

A 62-year-old man with no previous respira- 
tory disease used pilocarpine 4% four times a 
day and dipivefrin 0.1% twice a day in both 
eyes. Timolol 0.5% twice daily was added and 
within one week wheezing ensued. These 
symptoms persisted after betaxolol was substi- 
tuted for timolol. Three days after discontinua- 
tion of the morning dose of betaxolol, the 
daytime respiratory difficulties had vanished. 
Two days after discontinuation of the evening 
dose, the respiratory status had returned to 
normal. 

An 82-year-old woman with newly diagnosed 
open-angle glaucoma had no previous respira- 
tory disease. Three weeks after starting be- 
taxolol she noted dyspnea and mild wheezing. 
These disappeared on discontinuation of the 
drug. 

A 76-year-old man with bronchial asthma 
had been using pilocarpine 1% in both eyes 
twice daily and dipivefrin 0.1% in both eyes at 
bedtime. Six days after betaxolol 0.5% was 
added twice a day in both eyes, diffuse wheez- 
ing developed. This resolved when the betaxo- 
lol eyedrops were discontinued. 

Physicians and patients should be aware that 
betaxolol may not be cardioselective enough to 
avoid respiratory difficulties entirely. 
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Clinical Depression Associated With 
Betaxolol 


Richard G. Orlando, M.D. 

Department of Ophthalmology, Ohio State Univer- 
sity. 

Inguiries to Richard G. Orlando, M.D., 456 Clinic Dr., 
Columbus, OH 43210. 

The treatment of glaucoma was greatly ad- 
vanced with the introduction of timolol male- 
ate, a nonselective beta-adrenergic antagonist. 
Although the drug is an effective ocular hypo- 
tensive agent, timolol has been associated with 
serious systemic side effects.! 

Betaxolol hydrochloride is a relatively specif- 
ic beta;-adrenergic antagonist that has proven 
to be effective in decreasing intraocular pres- 
sure.” The relative absence of beta-adrenergic 
inhibition reduces the incidence of some sys- 
temic side effects. I recently had the opportuni- 
ty to observe an episode of severe depression 
in a patient treated with topical betaxolol. 

A 37-year-old woman with a strong family 
history of glaucoma was referred when her 
family physician noticed enlarged optic cups. 
The patient was found to have markedly en- 
larged optic cups and a bilateral intraocular 
pressure of 28 mm Hg. The visual field was 
within normal limits and the patient began 
betaxolol therapy, one drop in each eye every 
12 hours. 

One week after institution of betaxolol, the 
patient had no physical complaints and her 
intraocular pressure was 15 mm Hg. One 
month later the patient was hospitalized at a 
local psychiatric hospital for treatment of se- 
vere clinical depression. She had a month-long 
history of lethargy, anorexia, insomnia, and 
frequent bouts of crying. She was scheduled to 
undergo electroconvulsive therapy the week I 
received a phone call from the nurses at the 
psychiatric hospital. The nursing staff had con- 
tinued to administer the betaxolol and wanted 















osage with me. I 
atrist to discuss 
as causing the 
he medication 
appetite had o 
ht,andher = 


to confirr 
made contac 
the possibility tha 
depression. We disc 
and within ten days the pa 
improved, she began sleeping Y ee ES 
entire mental outlook brightened. After switch- = 
ing to dipivefrin treatment, the patient had no 
further episodes of depression. 

Betaxolol is safer for patients with reactive 
airway disease and may be associated with 
fewer cardiovascular complications,’ but this 
patient shows that neuropsychiatric disorders 
can result from its use. 
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Bilateral Effects of Monocular 
Timolol Treatment 


Dong H. Shin, M.D. 


Kresge Eye Institute, Wayne State University. 


Inquiries to Dong H. Shin, M.D., Kresge Eye Institute, 
Wayne State University, 3994 John R, Detroit, MI 48201. 

A therapeutic trial using one eye for testing 
and the fellow eye as an untreated control 
avoids the uncertainties induced by diurnal 
and other variations in intraocular pressure.” 
However, timolol instilled in one eye of a pa- 
tient may decrease intraocular pressure in the 
fellow untreated eye.*® Although some such a 
decrease is a well-known phenomenon, I treat- 
ed a reliable patient in whom the effect in the 
untreated fellow eye almost equaled that in the 
eye treated with timolol. 

The patient, a 49-year-old man, was referred 
because he had had increased intraocular pres- 
sure for six years. His medical history was = 
noncontributory and there was no family histo- 
ry of glaucoma. His corrected visual acuity was- 
20/20 in each eye. Intraocular pressure by aR 
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planation tonometry was R.E.: 29 mm Hg and 
L.E.: 31 mm Hg. Gonioscopy disclosed an open 
anterior chamber angle without abnormality. 

Biomicroscopic findings were normal. Gold- 
mann perimetry visual field testing showed an 
inferior nasal step in the left eye and a normal 
visual field in the right eye. Ophthalmoscopy 
disclosed a cup-disk ratio of 0.6 without rim 
encroachment in the right eye and 0.7 with 
superior temporal rim encroachment in the left 
eye. My impression was early chronic open- 
angle glaucoma, for which I prescribed a mon- 
ocular therapeutic trial of timolol 0.5%, one 
drop twice daily in the left eye 

Two weeks later, intraocular pressure by ap- 
planation tonometry was 18 mm Hg in each 
eye; four months later, it was R.E.: 19 mm Hg 
and L.E.: 21 mm Hg. When timolol was discon- 
tinued for two weeks, the intraocular pressure 
was R.E.: 28 mm Hg and L.E.: 30 mm Hg at 
about the same time. 

Subsequent monocular therapeutic trials of 
timolol 0.5% once a day in either eye for vari- 
ous intervals decreased intraocular pressure in 
the untreated eye almost as much as in the 
treated eye (Figure). The average decrease in 
response to timolol 0.5% once or twice a day 
was 13.2 mm Hg in the treated eye and 11.4 mm 
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Figure (Shin). Plot of intraocular pressures during 
mocular therapy with timolol 0.5% once or twice a 
day for various intervals. The intraocular pressures 
were measured by Goldmann applanation tonometry 
at about the same time of day throughout a 52-week 
period. Circles indicate right eyes and triangles indi- 
cate left eyes. Solid figures indicate monocular treat- 
ment and open figures indicate discontinuation of 
treatment. 
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Hg in the untreated eye, an average difference 
of only 1.8 mm Hg between the two eyes. 
According to the principle of monocular thera- 
py, therefore, timolol once or twice a day ap- 
parently does not substantially decrease intra- 
ocular pressure in the treated eye compared to 
the untreated eye. However, instillation of 
timolol once or twice a day in one eye of this 
patient did result in a substantial decrease in 
intraocular pressure in both eyes compared to 
baseline measurements. 

Since I encountered this seemingly dances 
phenomenon, I have discovered seven more 
patients in whom monocular treatment with 
timolol 0.5% decreased intraocular pressure in 
the untreated fellow eye as much as in the 
treated eye. 
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Sequential Retinal Tears Attributed 
to Intraocular Gas 


Richard F. Dreyer, M.D. 

Department of Ophthalmology, University of Iowa. 
Inquiries to Richard F. Dreyer, M.D., Oregon Lions Sight 
& Hearing Institute, Portland, OR 97210. 

New retinal breaks in an eye with a rhegma- 
togenous retinal detachment occur with a fre- 
quency of 7% to 10% and are an important 
cause of failed detachment surgery.'* I recently 
treated a patient in whom the injection of 
intraocular gas after uneventful retinal reat- 
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tachment surgery seemed to cause three new 
retinal breaks and a bullous retinal detach- 
ment. 

A 70-year-old man was referred with a rheg- 
matogenous retinal detachment involving the 
superior retina in his right eye. Fifteen months 
earlier he had undergone extracapsular cataract 
surgery with a posterior chamber lens implant 
followed by YAG laser capsulotomy several 
months later. Examination of the right anterior 
segment showed the intraocular lens to be in 
good position with a small central opening in 
the posterior capsule. A superior retinal de- 
tachment was present with three flap tears and 
one atrophic hole associated with lattice degen- 
eration. The view of the inferior retina was 
clear and there were no tears or subretinal fluid 
inferiorly (Fig. 1). An uneventful retinal reat- 
tachment procedure was performed with a sili- 
cone exoplant and partial drainage of subreti- 
nal fluid. 

On the first postoperative day, residual sub- 
retinal fluid persisted with elevated retinal 
folds over the exoplant. Because the folds com- 
municated with the superotemporal flap tear 
and no appreciable settling of the retina had 
occurred, 0.25 ml of 100% sulfur hexafluoride 
was injected via the inferotemporal pars plana, 
3 mm posterior to the corneoscleral limbus 
while the patient was under topical anesthesia. 





lattice 


Fig. 1 (Dreyer). Superior rhegmatogenous retinal 
detachment in right eye. Two of the three flap tears 
(arrows) and the atrophic hole (arrowhead) are asso- 
ciated with visible lattice degeneration. 
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Fig. 2 (Dreyer). The superior retina has reattached, 
but three new tiny flap tears (arrows) have resulted 
in an inferior detachment. There is a prominent 
insertion of the posterior vitreous base. 


There were no complications with this proce- 
dure, including no incarceration of vitreous at 
the injection site. 

The next morning, there was marked flatten- 
ing of the superior retina. The inferior retina 
remained completely attached. On the next 
morning, the superior retina was completely 
attached. However, there was an inferior bul- 
lous retinal detachment with three, small, 
aphakic flap tears not associated with lattice 
degeneration (Fig. 2). The silicone exoplant 
was extended circumferentially to cover these 
three tears and no drainage of subretinal fluid 
was performed. The retina reattached and the 
remainder of the postoperative course was un- 
remarkable. 

In this case, several features suggest that the 
injection of intraocular gas caused the new 
breaks. First, the new breaks were different 
from the existing breaks in that the original 
breaks occurred in areas of lattice degeneration 
and were of moderate size. The new breaks 
were tiny, aphakic tears occurring just posteri- 
or to the vitreous base. Second, the appearance 
of these breaks occurred 180 degrees away from. 
the position of the air bubble superiorly where — 
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one might predict the greatest traction on the 
vitreous base might occur. Third, the new 
breaks appeared the second day after the injec- 
tion of intraocular gas whereas Goldberg and 
Boyer’ indicated that spontaneous sequential 
retinal breaks occurred over a period of three 
days to 22 months. The early appearance of the 
new breaks in this patient suggested that their 
appearance was temporally related to the injec- 
tion of intraocular gas. Fourth, it is more usual 
for new retinal tears to be located near an initial 
retinal break, whereas the tears in my patient 
were located far away.’ 

The presumed mechanism for formation of 
new retinal breaks in this patient was the pres- 
ence of an intraocular gas bubble that shifted 
superiorly when the patient was sitting, plac- 
ing traction on the inferior vitreous base creat- 
ing three additional tiny flap tears. 

This case suggests that the postoperative 
injection of intraocular gas may cause new 
retinal breaks. The vitreoretinal surgeon em- 
ploying this technique to speed resorption of 
subretinal fluid should be aware of this and 
examine the peripheral retina of patients treat- 
ed with injection of intraocular gas for new 
vitreous base tears. 
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Effect of intravenous Fluorescein on 
Fluorescent Treponemal Antibody 
Testing 


Bradley F. Jost, M.D., 

R. Joseph Olk, M.D., 

Mark H. Spurrier, M.D., 
and Lisa F. Rosenberg, M.D. 


Department of Ophthalmology, Washington Univer- 
sity School of Medicine. 


Inguiries to R. Joseph Olk, M.D., East Pavilion, Suite 
17413, 4949 Barnes Hospital Plaza, St. Louis, MO 63110. 


Before the discovery of penicillin, syphilis 
was considered to be an important cause of 
ocular disease. Despite our ability to treat 
syphilis, there has been an increase in its inci- 
dence in recent years and an anticipated corre- 
sponding increase in cases of late ocular syphi- 
lis and neurosyphilis.’ Recent reports have 
emphasized the importance of considering the 
diagnosis of syphilis in cases of necrotizing 
retinitis, acute chorioretinitis, retinal vasculi- 
tis, and pseudoretinitis pigmentosa.*® Many 
ophthalmologists include fluorescein angiogra- 
phy in the clinical evaluation of patients with 
these conditions. 

Patients with suspected syphilis should be 
tested with the VDRL test to assess current 
syphilitic activity as well as one of the trepone- 
mal antigen tests, which are highly specific and 
sensitive for confirming current or previous 
infection with Treponema pallidum. The fluores- 
cent treponemal antibody-absorption (FTA- 
ABS) test is the most commonly used trepone- 
mal antigen test.* This test uses rabbit 
antihuman globulin labeled with fluorescein 
isothiocyanate. Fluorescence of T. pallidum 
cells reacted with patient serum is graded from 
negative to 4+. Because of the use of fluores- 
cence in grading test results, some clinicians 
believe that false-positive FTA-ABS test results 
may occur if serum is obtained shortly after 
intravenous fluorescein has been administered. 

In an effort to clarify this issue, four healthy 
volunteers underwent serial FTA-ABS testing 
after intravenous fluorescein administration. 
Before fluorescein injection, baseline VDRL, 
FTA-ABS, and microhemagglutination T. palli- 
dum tests were performed, and negative results 
were obtained for all subjects. After intrave- 
nous injection of 5 ml of 10% fluorescein sodi- 
um, serum for FTA-ABS testing was collected 
one hour, three hours, six hours, and 24 hours 
later. The Zeus Scientific Inc. FTA-ABS Test 
System was used to evaluate the sera. Negative 
results were obtained for all test subjects for all 
time periods. 

These findings suggest that intravenous fluo- 
rescein does not produce false-positive results 
with the method of FTA-ABS testing currently 
used in our laboratory when applied to the sera 
of healthy individuals. If any doubt exists re- 
garding FTA-ABS testing by other laboratory 
methods, we suggest concomitant microhe- 
magglutination T. pallidum testing which relies 
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upon hemagglutination of sensitized sheep 
erythrocytes rather than fluorescence. 
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Corneal Subepithelial Deposits After 
Use of Sodium Chondroitin 


Mark R. Coffman, M.D., 
and Paul Michael Mann, M.D. 


Mann Eye Clinic. 


Inquiries to Mark R. Coffman, M. D., Mann Eye Clinic, 
18850 S. Memorial Blod., Humble, TX 77338. 

We used sodium chondroitin in cataract ex- 
traction and intraocular lens surgery in 21 eyes 
of 19 patients from November 1985 through 
January 1986. In six of these eyes, white depos- 
its in the corneal stroma were noted within 24 
hours of surgery. These deposits appeared to 
migrate anteriorly within the stroma during the 
first one or two postoperative weeks and as- 
sumed a subepithelial position. The deposits 
had fairly distinct borders but varied in density 
(Figure). There was no subepithelial edema or 
stromal edema. 

Of these six eyes, two had undergone 
phacoemulsification with implantation of a 
posterior chamber lens and four had under- 
gone secondary intraocular lens implantation. 
Regular BSS was used in all cases. Acetylcho- 
line was used in only one eye. The postopera- 
tive medications used were prednisolone (five 
eyes), neomycin sulfate-polymyxin B (one eye), 
and gentamicin (one eye). In three eyes, the 
sodium chondroitin came from the same lot but 
in the other three eyes, the sodium chondroitin 
came from three separate lots. The sodium 





Figure (Coffman and Mann). Subepithelial corneal 
deposits after intraocular surgery using sodium 
chondroitin. 


chondroitin was not aspirated from the eye at 
the end of the operation because the manufac- 
turer suggests that leaving the sodium chon- 
droitin in the anterior chamber is not deleteri- 
ous. Intraocular pressure measurements were 
obtained on the first postoperative day in all six 
eyes and in no case exceeded 30 mm Hg. 

The longest follow-up at this point is 20 
weeks. The subepithelial deposits initially ap- 
peared to fade slowly, but have stabilized dur- 
ing the last four to eight weeks. Visual acuity, 
which ranged from 20/50 to 20/200 one week 
postoperatively in the eyes with the subepithe- 
lial deposits, improved at eight weeks to 20/20 
to 20/30 in all but one patient. This patient has 
cystoid macular edema. 

The University of Oregon Drug Reaction 
Center has received two reports regarding 
chondroitin sulfate and corneal deposits. One 
report included 20 cases but minimal additional 
information. The second report included two 
cases in which a “calcific band keratopathy” 
appeared immediately postoperatively where 
sodium chondroitin touched the endothelial 
deposits. Another investigator reported similar 
changes in one patient referred to him (J. 
Rowsey, oral communication, January 1986). 
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According to the manufacturer (Cilco), the sub- 
epithelial corneal changes have been noted in 
approximately 0.5% of cases. Of the surgeons 
involved as investigators, 4.9% have noted the 
corneal changes. Research has shown that the 
subepithelial white deposits are probably calci- 
um phosphate precipitates. The calcium phos- 
phate tends to precipitate if BSS+ or sodium 
citrate is used with the sodium chondroitin. 
The precipitate is least likely to occur if BSS is 
used and at least 50% of the sodium chondroi- 
tin is aspirated or irrigated from the anterior 
chamber. Six months to two years may be 
required for the subepithelial deposits to re- 
solve. The manufacturer recommends no treat- 
ment if the deposits are outside the visual axis 
and do not affect visual acuity. If visual acuity 
is effected, topical EDTA may be used for che- 
lation. 
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Palmar-Plantar Hyperkeratosis 
Associated With Bilateral 
Keratopathy 


Saul Ullman, M.D., 

Leonard B. Nelson, M.D., 

and Ming-liang Lee, M.D. 

Department of Pediatric Ophthalmology, Wills Eye 
Hospital (S.U. and L.B.N.) and Department of Pedi- 


atrics, Division of Medical Genetics, Rutgers Medical 
School (M.L.). 


Inquiries to Leonard B. Nelson, M.D., Wills Eye Hospi- 
tal, Ninth and Walnut Sts., Philadelphia, PA 19107. 
Hyperkeratosis of the volar aspects of the 
hands and feet is a rare condition that may be 
associated with inborn errors of metabolism 
and ophthalmic disease.’ We studied a patient 
with palmar-plantar hyperkeratosis associated 


with severe corneal epithelial disease and de- 
velopmental delay. 

The patient, a 25-month-old girl, was the 
product of an uneventful full-term pregnancy. 
When she was first examined at the age of 22 
months, it was found that she had had severe 
photophobia, tearing, and blepharospasm 
since the age of 6 weeks. The child was being 
monitored for developmental delay and was 
taking no medications. The family history was 
noncontributory for ophthalmic or dermato- 
logic disorders. 

The child had extreme photophobia and 
blepharospasm even in room illumination (Fig. 
1). The instillation of proparacaine allowed the 
child to fix and follow objects bilaterally. The 
eyelids, conjunctiva, lens, fundus, and cyclo- 
plegic refraction were normal. A slit-lamp ex- 
amination showed a symmetric diffuse superfi- 
cial punctate keratopathy that stained with 
fluorescein. No corneal vascularization or infil- 
trates were apparent. 

Physical findings were normal except for se- 
vere hyperkeratotic lesions on her palms and 
soles (Fig. 2). The lesions were not inflamed or 
painful. Results of serum amino acid analysis, 
24-hour urine for amino acids, and chromoso- 
mal analysis were all normal. After two weeks 
of ocular lubricants every four hours the pa- 
tient had a marked improvement in her ocular 
symptoms; the corneal examination showed 
only mild superficial punctate keratopathy. 

Palmar-plantar hyperkeratosis is a rare, het- 
erogeneous condition sometimes associated 
with distinct clinical entities.* The Richner- 
Hanhart syndrome (tyrosinemia type II) con- 
sists of hyperkeratosis of the hands and feet, 





Fig. 1 (Ullman, Nelson, and Lee). Bilateral blepha- 
rospasm, tearing, and photosensitivity before the 
instillation of proparacaine. 
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Fig. 2 (Ullman, Nelson, and Lee). Hyperkeratosis 
of the palms. 


corneal disease, and aberrations of tyrosine 
metabolism.* Any child with bilateral corneal 
epithelial disease of unknown origin (often 
initially misdiagnosed as bilateral herpes kera- 
titis) should have a dermatologic examination. 
If an abnormality of the palms or soles is found, 
a metabolic evaluation for the Richner-Hanhart 
syndrome should be performed. A prompt di- 
agnosis is important since treatment by dietary 
restriction of phenylalanine and tyrosine usual- 
ly results in resolution of the skin and corneal 
lesions and may prevent mental retardation.’ 

Our patient's findings were not typical of 
other syndromes with palmar-plantar hyper- 
keratosis.” The response to ocular lubricants 
was dramatic. The cause of the superficial 
punctate keratopathy and its relationship to 
this dermatologic disorder, however, remain 
unknown. 
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Acid-Soluble Protein in Behcet’s | aS 
Disease 


Machiko Shimakawa, M.D., 
and Mitsuko Kogure, M.D. 
Department of Ophthalmology, Tokyo Women’s 
Medical College. 
Inquiries to Machike Shimakawa, M.D., Department of 
Ophthalmology, Tokyo Women's Medical College, 18 
Kawada-cho, Shinjuku-ku, Tokye, 162, Japan. 
Acid-soluble protein, a component of glyco- 
protein, is increased in the serum of the pa- 
tients with a variety of inflammatory diseases.! 
We investigated the serum level of acid-soluble 
protein in patients with Behcet's disease with 
special reference to the clinical status. The 
serum level of acid-soluble protein was quanti- 
tatively estimated by the method of Chikakiyo — 
and associates? in 87 patients with Behcet's 
disease who had ocular or systemic manifesta- 
tions. The acid-soluble protein levels were also. 
evaluated in 73 patients with uveitis and with- 
out Behcet's disease and in 117 normal subjects 
serving as controls (Figure). 
The mean (+ S.D.) serum acid-soluble pro- 
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Figure (Shimakawa and Kogure). Serum acid- 
soluble protein levels in patients with Behcet's dis- 
ease and with uveitis and in normal controls. 
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tein in those with Behcet's disease was 146.2 + 
40.8 mg/dl, significantly higher than that of 
normal subjects (101.9 + 19.9 mg/dl; P<.005) 
and than that of those with uveitis (123.7 + 32.5 
mg/dl; P<.005). In the group with Behcet's 
disease, the serum acid-soluble protein was 
156.2 = 36.8 ee during the ocular attack 
stage and 160.5 + 43.8 mg/dl during the skin 
eruption stage. These figures were significantly 
higher than the values in the remission stage 
(133.9 + 27.9 mg/dl; P<.005 and P<.05). High 
serum levels of the acid-soluble protein were 
common in patients with more than three at- 
tack signs (uveitis, aphthous ulcers of the 
mouth and genitalia, and skin eruption) and in 
patients in whom these attacks persisted for 
more than one month. Seven patients showed 
high acid-soluble protein levels of more than 
180 mg/dl even in the remission stage. All had 
had severe ocular attacks within the previous 
one month. 

The results suggested that the serum acid- 
soluble protein value sensitively reflects the 
clinical status of Behcet’s disease. Prominent 
increases in serum acid-soluble protein levels 
during the remission stage are related to recur- 
rences of the disease. Thus, we conclude that 
serum acid-soluble protein level is a useful 
indicator of activity in Behcet's disease. 
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Balloon Cell Nevus of the Iris 


Curtis E. Margo, M.D., 
and Lewis Groden, M.D. 


Departments of Tee cee and Pathology, Uni- 
versity of South Florida, College of Medicine. 


Inquiries to Curtis E. Margo, M.D., University of South 
Florida, Box 21, 12901 N. 30th St., Tampa, FL33612. 





Fig. 1 (Margo and Groden). Nonpigmented iris 
tumor encroaches upon the angle but does not in- 
volve it. 


The term “balloon cell” describes a type of 
transformed melanocyte with voluminous and 
clear cytoplasm. Although approximately 10% 
of choroidal and ciliary body melanomas con- 
tain small numbers of balloon cells,’ it is un- 
usual for uveal melanomas to be composed 
predominantly of balloon cells. 

A 56-year-old woman was referred for evalu- 
ation of an enlarging iris tumor, which had not 
been present two years earlier. The mass was 
located at the 7 o'clock position in the left eye. 
The tumor was 2.5 mm in diameter, had promi- 
nent superficial vessels, was light gray, caused 
a minor degree of ectropion uvea, and did not 
involve the angle (Fig. 1). After a thorough 
evaluation for a primary systemic malignancy 
was negative, a sector iridectomy was per- 
formed without complication. 

Histologically, the tumor consisted almost 
entirely of clear cells (Fig. 2). The nuclei were 
moderately hyperchromatic and variable in size 
and shape. There were few nucleoli but pseu- 
donuclear inclusions were common. Mitoses 
were not observed and stains for glycogen and 
mucopolysaccharide were negative. Immuno- 
peroxidase stain for 5-100 protein, a marker for 
cells of neural crest lineage, was positive, Lipid 
stains could not be perfomed because the entire 
specimen had been embedded in paraffin. 

Balloon cells are typically large but usually 
lack the cytologic features of malignancy. The 
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Fig. 2 (Margo and Groden). The tumor consists 
almost entirely of clear cells. The pigment epithelium 
located posteriorly (P) has been replaced by tumor. 
Several large blood vessels (bv) are present in the 
stroma. Inset, The clear cytoplasm in some cells 
pushes the nucleus to an eccentric location. Pseu- 
donuclear inclusions (arrow) are a common feature 
of neoplastic melanocytes (hematoxylin and eosin). 


histologic assessment of malignancy of melano- 
cytic tumors containing balloon cells is based 
on the cytologic features of the residual non- 
transformed cells. Balloon cells are considered 
benign descendants of malignant melano- 
cytes.” Although balloon cell melanomas have 
been reported to metastasize, it is unclear if 
cellular dissemination had occurred before or 
after balloon cell transformation.” 

The histogenesis of balloon cells in the uveal 
tract appear to be different from those of skin 
and conjunctiva. Balloon cells in the skin form 
as a result of progressive enlargement and 
coalescence of melanosomes, in contrast to 
choroidal and ciliary body tumors in which 
histochemical studies have shown that the cy- 
toplasmic change results from the accumula- 
tion of intracellular lipid.*” 

An immunoperoxidase stain for S-100 protein 
can be used to help distinguish balloon cells 
from other clear cells such as those found in 
renal cell carcinoma or certain mucin-secreting 
carcinomas. Since both melanomas and mela- 
nocytic nevi are often positive for S-100 pro- 
tein, the stain is not useful in determining 
whether a particular lesion is benign or not. 
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Transient Myopia induced by 
Sulfonamides 


EDITOR: 

Drs. S. R. Hook, J. T. Holladay, T. C. 
Prager, and J. D. Goosey recently discussed 
“Transient myopia induced by sulfonamides” 
(Am. J. Ophthalmol. 101:495, April 1986). An- 
other change in refraction caused by sulfa | 
drugs was described in my report, ‘‘Paresis of 
accommodation following sulfadiazine 
therapy.””’ 

JOSEPH LAVAL, M.D. 
New York, New York 
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Reply 


EDITOR: 

Dr. Laval described a 17-year-old patient 
who had decreased amplitudes of accommo- 
dation persisting at least several months after _ 
a five-day course of oral sulfadiazine therapy. ag 
Her cycloplegic refraction disclosed slight hy- 
peropia. a 
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The ciliary body swelling or edema that we 
described in our patient as causing relaxation 
of zonular tension and anterior displacement 
of the lens-pupil diaphragm would also de- 
crease the amount of accommodative reserve. 
In a patient with sufficient latent hyperopia, 
the initial symptom would not be reduced dis- 
tance vision but difficulty seeing at near. 

We thank Dr. Laval for pointing out another 
ramification of the ‘‘ciliary body edema” 
pathway of sulfa ocular toxicity. 

STEPHEN R. HOOK, M.D. 
JACK T. HOLLADAY, M.D. 
THOMAS PRAGER, PH.D. 
JOHN GOOSEY, M.D. 
Houston, Texas 








Ocular Rosacea in Blacks 






O EDITOR: 
= I was disturbed by the following statement 
-in the abstract of the article, Ocular rosacea 
_. in blacks” by D. J. Browning, G. Rosen- 
-= wasser, and M. Lugo (Am. J. Ophthalmol. 


101:441, April 1986): “In three black men... 
with the ocular manifestations of rosacea, the 
diagnosis was not initially suspected because 
the pathognomonic skin changes of rosacea 
were obscured by the skin hyperpigmenta- 
tion.” The patients, as best I can determine 
from the article, had normal pigmentation for 
blacks. The term ‘“‘hyperpigmentation” im- 
plies that normal pigmentation is something 
less than these patients had. Elsewhere in the 
article the term “racial pigmentation” is used, 
and this seems to me a better term to describe 
the normal variations in human skin color. 
ELIZABETH HODAPP, M.D. 
Miami, Florida 


Reply 


EDITOR: 
We think Dr. Hodapp makes a good point; 
racial pigmentation is the better term. 
DAVID BROWNING, M.D. 
Miami, Florida 
GEORGE ROSENWASSER, M.D. 
MIGUEL LUGO, M.D. 
Durham, North Carolina 











Visual Optics and Refraction. A Clinical Ap- 


proach, By David D. Michaels. St. Louis, C. V. 
Mosby, 1985. 654 pages, index, illustrated. 
$66.95. | 


Reviewed by Tuomas W. SMITH 
DuBois, Pennsylvania 


Things keep changing in ophthalmic optics. 
Intraocular lenses and refractive surgery of the 
cornea, for example, have presented new opti- 
cal problems, and the solutions to these prob- 
lems need to be included in textbooks like this 
one. This is one reason that a third edition of 
this book has appeared within ten years. An- 
other reason must be the industry of the author 
and the popularity of his down-to-earth style. 

This is a large and comprehensive text. There 
are more than 600 pages of fine print. Indeed, it 
has become so large that it is now a reference 
work and difficult to read from one end to the 
other. It could be that Michaels strays a bit from 
the subject of his title when he includes materi- 
al on the physiology and neurology of eye 
movements and pupil reactions. He does not 
hesitate to review obsolete methods—they are, 
after all, part of the history of his subject, and 
he likes to throw in quotations from Emerson 
and Pascal to drive home various points of 
practical philosophy. I especially enjoyed the 
chapter on “Methods, means and measure- 
ments” which emphasized the skill and art that 
must be mixed with the science of optics in 
-everyday office practice. Every resident in oph- 
thalmology should read this chapter. 

The last chapters are full of useful material 
on contact lenses, intraocular lenses, aniseiko- 
nia, and low vision. 

It is a big book and a valuable one—stuffed 
with good information and common sense. 
Every ophthalmologist should own a copy and 
read some of the chapters straight through. 
Other chapters can be saved for answering 
future questions. 





Techniques in Ophthalmic Plastic Surgery. Edit- 
ed by Ralph E. Wesley. New York, John Wiley & 
Sons, inc., 1986. 482 pages, index, illustrated. 
$45 





285 


Edited by H. Stanley Thompson, M.D. 









| Reviewed by RUSSELL S. GONNERINC 


Milwaukee, Wisconsin 


Although the stated purpose of this book is 
to provide “innovations and shortcuts for bet- _ — 
ter results in surgery of the eyelids, orbit and = 
lacrimal apparatus,” it succeeds in accomplish- 
ing much more than that. Wesley has gathered 
together 144 concise descriptions of surgical 
techniques on a broad range of topics in oph- = 
thalmic plastic surgery. Some of these one- to - , 
three-page discussions are descriptions of use-— 
ful new choices for instrumentation or surgica. 
maneuvers. Most, however, are short illustri 
ed abstracts of landmark articles in the scient: 
ic literature. In essence, this collection provid 
a one-volume compendium of the technical 
aspects of surgery on the eyelids, orbit, and 
lacrimal system. | a 

It is intended for surgeons with all levels of | 
experience, who operate in the orbital region. — 
Useful contributions from general plastic sur- _ 
geons, otolaryngologists, and neurosurgeons 
are included. However, those most able to- 
appreciate this book will undoubtedly be oph-— 
thalmologists who possess some familiarity _ 
with basic periorbital anatomy and pathophysi- _ 
ology. ee 

This work is not meant to be a sole source for ` 
surgical decision-making and planning, but | 
functions as a supplement to other traditional 
textbooks. At times, different philosophies of — 
surgical management are expressed by the dif- 
ferent contributors, reflecting the variety of 
opinions on various topics. The writing styles 
of the 100 contributors are varied but clear. An > 
abundance of simple and descriptive line draw- ~ 
ings supplement each discussion. i 

Wesley is to be congratulated for this gemofa = 
book, which will give the reader, no matter at = 
what level of surgical sophistication, new tech- 
nical insights. 
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Development of Order in the Visual System. 
Edited by Robert Hilfer and Joel B. Sheffield. 
New York, Springer-Verlag, Inc., 1986. 249- 
pages, index, illustrated. $55 2 
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Ophthalmology Notes. By Robert G. Small, Phila- 
delphia, J. B. Lippincott, 1986. Softcover, 192 
pages, index, illustrated. $11.95 





Ophthalmology Pocket Consultant, 2nd ed. By 
Patrick D. Trevor-Roper. Boston, Blackwell Sci- 
entific Publications, 1985. Softcover, 95 pages, 
index. $11.50 


A brief summary of common ocular disorders 
for health professionals of all types. 
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The Retina. A Model for Celi Biology Studies. 
Parts | and Il. Edited by Ruben Adler and Debora 
Farber. Orlando, Academic Press, 1986. $62.50 


Substantial reviews of topics in retinal cell 
biology. 





Visual Disability in the Elderly. By Tim Cuilinan. 
London, Croom Helm Ltd., 1986. Softcover, 95 
pages, index, illustrated. $14 





Obituary 





PROFESSOR CHEN YAO-ZHEN (EUGENE 
CHAN), M.D. 
1899-1986 


The international community of ophthalmol- 
ogists has lost one of its most beloved leaders. 
Professor Chen Yao-zhen, better known in the 
United States as Eugene Chan, died on May 4, 
1986. Professor Chan was an outstanding oph- 
thalmologist, a distinguished research scien- 
tist, and one of the founders of modern oph- 





Figure (Kupfer). Eugene Chan, M.D. 


thalmology in the People’s Republic of China. 
Not content with leading by example, he made 
a lifelong effort to attract young scientists into 
ophthalmology and to find academic positions 
for them. Often he brought together basic sci- 
entists and clinicians and helped them begin 
highly productive collaborations. 

Professor Chan was born in Foochow in De- 
cember 1899. His father, who had graduated 
from Harvard University and wasa professor at 
Central University in Nanjin, died when Pro- 
fessor Chan was only 16 years old. Nonethe- 
less, through sheer diligence, Professor Chan 
received a B.A. from Boston University and an 
M.D. in 1927 from Boston Medical School. He 
served his internship at the Henry Ford Hospi- 
tal in Detroit and became the first Chinese 
research fellow at the Wilmer Eye Institute at 
Johns Hopkins University, holding that posi- 
tion from 1929 to 1934. Because of his love for 
his homeland, he left the opportunities of 
America to return there and with great vigor 
opened a clinic, established a laboratory, and 
began teaching. He taught at Chi Lu Universi- 
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> ty, at Western Union University, at Lingnan 
_ University (presently Zhongshan University), 

. and at Shie-Wo Medical School (now Capital 
-< Hospital). He also trained numerous students, 
- more than 200 of whom have become profes- 
sors and directors at various ophthalmology 
centers in the People’s Republic of China. In 
addition, during his long and distinguished 
career he published more than 160 papers and 
books. When he died, Dr. Chan was Professor 
Emeritus of both Zhongshan Medical School 
and China Medical School of Capital Hospital. 
Because of his contributions to the practice of 
ophthalmology, his skills as an ocular surgeon, 
and his imaginative research—particularly in 
trachoma—Professor Chan and his wife, Pro- 
fessor Mao Wen-shu, were the first Chinese to 
become distinguished foreign guests at the an- 















nual meeting ,of the American Acade ny 
Ophthalmology in 1981. The Inte 
Congress of Ophthalmology simila 
Professors Chan and Mao in 19 
1986, at the annual meeting of | 
for Research in Vision and Oj 
Professor Mao accepted an aw: 
Chan’s behalf citing his half-ce 
to humanity. a 
Professor Eugene Chan v w i 
for his warmth, humility, ea 
knowledge, and faith in inte 
tion. These qualities have prov 
not only to the hundreds of sti 
into the worldwide campaign 
ble blindness but for all of us- 
ophthalmology and vision research. 
CARL Kurrei 
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Edited by David Shoch, M.D. 








Acta Neurologica Scandinavica 


Anterior ischaemic optic neuropathy secondary 
to cluster headache. Toshniwal, P. (Cook Coun- 
ty Hosp., Chicago Med. School and Univ. lilinois, 
Chicago, IL 60612). Acta Neurol. Scand. 73:213, 
1986. 


A 42-year-old man had had seasonal, episod- 
ic, severe, throbbing headaches during the fall 
for about 15 years. The headaches involved the 
right frontal region and were associated with 


© lacrimation, nasal stuffiness, and flushing of 


the forehead on the right side. The headaches 
uniformly started about 8 o’clock in the morn- 


ing, lasted about three hours, and gradually 


waned over a two-week period. During the 
most recent episode, however, he noted de- 
creased vision in the right eye. In three days all 
vision was lost. Examination showed normal 
visual acuity in the left eye but no light percep- 
tion in the right eye. The right fundus had a 
pale edematous optic disk with, peripapillary 
retinal edema and several linear hemorrhages. 
_ The patient was treated with prednisone, 40 
_ mga day for ten days. Visual acuity gradually 


o returned to counting fingers. A superior altitu- 


dinal visual field detect confirmed the diagno- 
sis of anterior ischemic optic neuropathy. The 
author postulates that the mechanism respon- 
sible, in contrast to migraine, was vasodilation. 


- There were obvious dilated vessels in the face 


and head and it is possible that these occurred 


in the eye, resulting in increased intraocular 
<- pressure and embarrassment of the short pos- 
terior ciliary arteries. Thus, anterior ischemic 
optic neuropathies have now been reported 


with vasoconstriction as in migraine and with 
vasodilation as in cluster headaches. (3 figures, 
20 references)—David Shoch 


Archives of Neurology 
Botulinum toxin in the management of blepha- 
rospasm. Dutton, J. J., and Buckley, E. G. (Box 
3802, Duke Univ. Eye Ctr., Durham, NC 27710). 
Arch. Neurol. 43:380, 1986. 
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Seventy-seven patients with blepharospasm 
unresponsive to other forms of therapy were 
treated with botulinum A toxin. The drug was 
injected into the orbicularis oculi muscle of 
both upper and lower eyelids and, in some 
patients, into the brows and upper part of the 
face as well. A total of 192 treatment sessions 
were given, with follow-up ranging from four 
weeks to 18 months. Orbicularis muscle spasms 
decreased markedly over the first five days 
following injection, both in patients with es- 
sential blepharospasm and in those with hemi- 
facial spasm. Beneficial effect was temporary, 
however, and repeated injections were re- 
quired for sustained relief. Fifty-two patients 
received multiple treatments, ranging from two 
to eight injections each, with a mean duration 
of benefit of 11.8 weeks. Results of subsequent 
injections were similar to the first in rapidity of 
onset, degree of benefit, and duration of effect. 
Complications were local, mild, and transient, 
and no systemic side effects were encountered. 
(3 figures, 17 references)—Authors’ abstract 


British Journal of Ophthalmology 
Antibodies to herpes simplex virus type I in 
intraocular fluids of patients with acute reti- 
nal necrosis. Sarkies, N., Gregor, Z., Forsey, T., 
and Darougar, S. (Dept. Neuro-Ophthalmol., 
Natl. Hosp. for Nervous Dis., Queen Sq., London 
WC1N 3BG, England). Br. J. Ophthalmol. 70:81, 
1986. 


The cause of acute retinal necrosis has not 
been determined but histologic evidence of 
virus infection has been obtained from enucle- 
ated eyes. The authors studied three patients 
with acute retinal necrosis by in vivo sampling 
of the intraocular fluids and sera. The results 
were compared with those for 120 age-matched 
controls undergoing routine intraocular sur- 
gery. Antibodies to herpes simplex virus I were 
detected in both intraocular fluids and sera of 











two patients with acute retinal necrosis and in 
the intraocular fluids alone in one case. Con- 
versely, in the 120 control patients antibodies 
were detected in the sera of 85 but in the 
intraocular fluids of only two (1.7%). The au- 
thors conclude that the antibodies in intraocu- 
lar fluid result from local antibody production 
or sequestration or from damage to the blood- 
ocular barrier. The presence of antibodies to 
herpes simplex virus I in the intraocular fluid of 
three patients with acute retinal necrosis is 
highly suggestive evidence that this virus 
causes the disease. (2 figures, 4 tables, 13 
references)—David Shoch 


An in-vitro morphological study of Q-switched 
neodymium/YAG laser trabeculotomy. Ven- 
katesh, S., Lee, W. R., Guthrie, S.. Cruickshank, 
F. R., Foulds, W. S., Quigley, R. J., and Bailey, 
R. T. (Dept. Electronic and Electrical Engineer- 
ing, Univ. College London, Torrington Place, Lon- 
don WCIE 7JE, England). Br. J. Ophthalmol. 
70:89, 1986. 


Laser trabeculotomies were performed in 
enucleated eyes and the openings were then 
studied by light microscopy and scanning and 
transmission electron microscopy. The pulse 
duration was 40 to 50 nsec at energy levels of 
around 30 mJ. Openings in the trabecular 
meshwork were typically 100 pm in diameter 
and penetrated through the canal of Schlemm. 
There appeared to be minimal damage to the 
adjacent tissue as judged by transmission elec- 
tron microscopy. (6 figures, 2 tables, 11 refer- 
ences)——-David Shoch 


Focal fluorescence of choroidal melanoma. Leff, 
S. R., Augsburger, J. J., and Shields, J. A. (Wills 
Eye Hosp., Ninth and Wainut Strs., Philadelphia, 
PA 19107). Br. J. Ophthalmol. 70:104, 1986. 


It is now customary to monitor small choroi- 
dal melanomas and to document growth before 
advising any treatment. The authors were mon- 
itoring four patients with apparently dormant 
small choroidal melanomas when they noted a 
distinct localized hyperfluorescent zone on flu- 
orescein angiography. They interpreted this as 
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being secondary atrophy of the retinal pigment 
epithelium. In each patient later growth of the 
tumor was shown by its eruption through 
Bruch’s membrane at this same site. This un- 
usual fluorescein angiographic pattern may be 
the first sign of a tumor that is likely to grow 
and break through Bruch’s membrane. (7 fig- 
ures, 2 references)—-David Shoch 


British Medical Journal E 

Source of infection in Candida endophthalmitis 
in drug addicts. Shankland, G. S., Richardson, 
M. D., and Dutton, G. N. (Medical Mycology Unit, 
Dept. Dermatol., Univ. Glasgow, Glasgow. 
G11 6NU, Scotland). Br. Med. J. 292:1106, t986. 


Twenty-three heroin addicts were found to 
have Candida endophthalmitis over a three-year — 
period. Twenty-two of these addicts had used 
lemon juice from plastic lemons as a diluent for | 
the heroin. Heroin itself appears to be fungici- 
dal so that it seemed unlikely that heroin was 
the cause of the infection. Two of the plastic 
lemons submitted for examination yielded pure 
heavy growths of Candida albicans. Sulfur diox- 
ide is the preservative used in the plastic lem- 
ons. Apparently sulfur dioxide is fungicidal _ 
but after a period of time it evaporates, leaving 
the lemon juice susceptible to fungal contami- 
nation. The diluent, therefore, was the proba- 
ble source of the Candida endophthalmitis in _ 
these drug addicts. (5 references)—-David 
Shoch 


Cancer 


Expression of the photoreceptor-specific S- 
antigen in human retinoblastoma. Mirshahi, 
M., Boucheix, C., Dhermy, P., Haye, C., and 
Faure, J. P. (Unite de Recherche d’Ophtalmol- 
ogie, Hotel-Dieu, 1 Place du Parvis Notre-Dame, 
75181 Paris 04, France). Cancer 57:1497, 1986. 


This work presents an immunofluorescent 
study of the distribution of the photoreceptor- 
specific S-antigen in human retinoblastoma, 
using mouse monoclonal antibodies. Three 








cases of differentiated retinoblastoma dis- 
played S-antigen immunoreactivity with vari- 
ous patterns of labeling which depended on the 
degree of differentiation of the area studied. 
Flexner-Wintersteiner rosettes and fleurettes 
were labeled only with monoclonal antibody, 
S2D2, whereas undifferentiated areas were la- 
beled with four different anti-S-antigen mono- 
clonal antibodies, including $2D2. On the other 
hand, the three undifferentiated retinoblas- 
toms did not show any labeling with these 
antibodies. The presence of S-antigen in differ- 
entiated retinoblastoma confirms that the ori- 
gin of this tumor is from the photoreceptors, 
but the question remains unanswered for un- 
differentiated retinoblastoma for which anoth- 
er origin—glial or primitive neuroectodermal 
cells—may be proposed. (4 figures, 1 table, 17 
references)—Authors’ abstract 


Diabetologia 

Prevalence and development of retinopathy in 
children and adolescents with type 1 (insulin- 
dependent) diabetes mellitus. A longitudinal 
study. Burger, W., Hévener, G., Disterhus, R., 
Hartmann, R., and Weber, B. (Universitats- 
Kinderklinik, Heubnerweg 6, D-1000 Berlin 19, 
Germany). Diabetologia 29:17, 1986. 


_ The authors performed repeated ophthal- 
= moscopy and fluorescein angiography on 231 
children with type 1 diabetes. The average age 
of the group was 17.6 + 4 years and the mean 
duration of diabetes 8.5 + 4.9 years. In patients 
_ less than 15 years of age and diabetic for less 
= than five years, retinal lesions were rare. With 


© increasing age and duration of diabetes the 
_ prevalence and severity of retinal changes in- 


creased markedly. After 18 years of diabetes 
every patient demonstrated at least incipient 
structural changes. On the average, fluorescein 
angiography allowed detection of retinopathy 
four years earlier than ophthalmoscopy. The 
median interval between the onset of retinopa- 
thy, as evidenced by a few microaneurysms 
and background retinopathy, was five years. (6 
figures, 2 tables, 23 references)—David Shoch 


Risk factors for the development of retinopathy 
in children and adolescents with Type 1 









(insulin-dependent) diabetes mellitus. Weber, 
B., Burger, W., Hartmann, R., Hdvener, G., 
Malichus, R., and Oberdisse, U. (Universitäts- 
Kinderklinik, Heubnerweg 6, D-1000 Berlin 19, 
Germany). Diabetologica 29:23, 1986. 


The authors attempted to correlate the varia- 
bles of age, sex, puberty, blood pressure, insu- 
lin dosage, HLA antigens, long-term glycemic 
control, and serum cholesterol and triglyce- 
rides with the onset of retinopathy in a group 
of 322 insulin-dependent diabetic adolescents. 
Control from the onset of diabetes to the retinal 
examination was assessed by an arbitrary score 
and by mean values of glycosylated hemoglo- 
bin and was categorized as good, fair, or poor. 
Of all the variables only four were found to 
exert significant influence on the development 
of retinopathy. These were duration of diabe- 
tes, long-term glycemic control, serum triglycer- 
ides, and age. None of the other variables 
increased the risk of retinopathy. Control was 
quite important with minimal lesions develop- 
ing after an average of eight years with poor 
control, after 10% years with fair control, and 
after 12% years with good control, (2 figures, 5 
tables, 30 references)—-David Shoch 


Graefe’s Archive for Clinical and 
Experimental Ophthalmology 
A pilot study on cryotherapy and active retinop- 
athy of prematurity. Tasman, W. (910 E. Willow 
Grove Ave., Philadelphia, PA 19118). Graefes 
Arch. Clin. Exp. Ophthalmol. 224:201, 1986. 


Seventeen infants with symmetric stage 3 
retinopathy of prematurity formed the basis of 
this study. In each case cryotherapy was ap- 
plied to the avascular zone of the retina of one 
eye while the second eye was left untreated. Of 
the 17 treated eyes, 12 improved. Of the 17 
untreated eyes, ten became worse. These num- 
bers are too small for statistical analysis but 
seem to indicate that cryotherapy is useful. The 
author suggests that a larger collaborative 
study is required to establish the value of cryo- 
therapy conclusively. (1 figure, 2 tables, 26 
references)—Davod Shoch 
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Journal of the American Medical 
Association 


Retinal injury and detachment in boxers. 
Maguire, J. l., and Bensen, W. E. (910 Willow 
Grove Ave., Philadelphia, PA 19118). J.A.M.A. 
255:2451, 1986. 


Over a 2¥2-year period the authors examined 
nine boxers with ten retinal injuries. Eight of 
these were retinal detachments requiring scler- 
al buckling while two were tears without sub- 
retinal fluid that were treated with cryotherapy 
alone. Previous studies have shown that trau- 
ma to the head and bony orbit does not usually 
produce retinal tears; it seems likely, therefore, 
that the retinal problems in this group of pa- 
tients were caused by direct blows to the eye. It 
is postulated that the detachment occurs be- 
cause the eye is compressed and the vitreous 
base is sheared from the wall of the eye. This 
type of lesion is most likely to be a dialysis of 
the retina but large retinal tears can occur as 
well. (3 figures, 1 table, 15 references)—David 
Shoch 


Journal of Hygiene 


The detection of Chlamydia trachomatis by 
direct immunofluorescence in conjunctival 
smears from patients with trachoma and pa- 
tients with ophthalmia neonatorum using a 
conjugated monoclonal antibody. Mabey, D 
C. W., and Booth-Mason, S. (Med. Res. Council 
Lab., Fajara, The Gambia). J. Hyg. 96:83, 1986 


Demonstration of Chlamydia trachomatis in 
conjunctival epithelium is a useful adjunct in 
studying the epidemiology of trachoma. It con- 
firms the diagnosis in doubtful cases and gives 
a measure of the reservoir of infection in the 
community. The standard technique for identi- 
fying the organism is conjunctival scraping but 
this is not useful under field conditions since it 
is painful and frequently causes bleeding in 
patients with acute trachoma. The second tech- 
nique is the isolation of the organism in irradi- 
ated or cycloheximide-treated McCoy cells. 
This can be done with cotton-wool swabs rather 
than conjunctival scrapings. The third tech- 


nique is the demonstration of the elementary 
bodies of C. trachomatis by direct immunofluo- 
rescence and smears from infected epithelial 
surfaces using conjugated monoclonal antibod- 
ies against the principal membrane protein of 
the organism. The authors used these last two 
techniques in studying cotton-wool swabs from 
the upper tarsal conjunctiva of 63 patients liv- 
ing in an area endemic for trachoma. For tra- 
choma the sensitivities and specificities of the 
immunofluorescent technique were 62% and 
100%, respectively, if ten elementary bodies 
were taken as the minimal requirements for 
positivity. Thirty-four infants with ophthalmia 
neonatorum were also examined by this tech- 
nique. The sensitivities and specificities were > 
100% and 95%. In view of the simplicity of the _ 
technique the authors believe that direct immu- _ 
nofluorescent techniques using monoclonal an- 
tibodies are useful for the detection of C. tracho- 
matis in the conjunctival epithelium of patients 
with trachoma. (1 table, 12 references)—David 
Shoch 


Journal of Neurology, 
Neurosurgery and Psychiatry 


Benign intracranial hypertension. Visual loss 
and optic nerve sheath fenestration. Knight, 
R. S. G., Fielder, A. R., and Firth, J. L. (Dept. 
Neurol., Radcliffe Infirm., Oxford OX2 6HE, En- 
gland). J. Neurol. Neurosurg. Psychiatry 49:243, 
1986. 


Benign intracranial hypertension is charac- 
terized by increased intracranial pressure in the 
absence of a space-occupying lesion. Usually, 
as the name implies, the outcome is benign but 
severe and permanent visual complications can 
occur with optic atrophy after prolonged papil- 
ledema. The authors describe five patients who 
were developing severe visual loss as a result of 
long- -standing benign intracranial hyperten- 
sion. In all five cases optic sheath fenestration 
was performed after detaching the medial n 
tus muscle and rotating the eye laterally. A 
5 x 7-mm window was excised from the dural 
sheath of the optic nerve. Three of the patients 
showed an improvement as a result of the 
surgical procedure while two did not. The au- 
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thors postulate that the surgical defect acts asa 
cerebrospinal fluid shunt to decrease intracra- 
nial pressure. It is obvious that this procedure, 
whose mechanism of action has not been estab- 
lished, should be used only when all medical 
management has failed. (5 figures, 2 tables, 26 
references)—David Shoch 


Journal of the Royal Society of 
Medicine 


Unilateral ischaemic optic neuropathy follow- 
ing systemic hypotension. Sundaram, M. B. 
M., Avram, D., and Cziffer, A. (Dept. Clin. Neurol. 
Sci., Univ. Saskatchewan, Saskatoon, Saskatch- 
ewan, Canada). J. R. Soc. Med. 79:250, 1986. 


Anterior ischaemic neuropathy is usually as- 
sociated with arteriosclerosis or with giant cell 
arteritis but it may also occur with hypoten- 
sion. A 36-year-old woman suffered cardiopul- 
monary arrest during which her systolic blood 
pressure remained below 80 mm Hg for 20 
minutes. On regaining consciousness 24 hours 
later she was completely blind in one eye. 
There was an afferent pupillary defect. Optic 
atrophy was apparent two weeks later. No 
other causes for optic atrophy were found and 
it is assumed that the perfusion pressure in the 
posterior ciliary arteries fell below the intraocu- 
lar pressure and that infarction of the optic 
nerve head resulted. (5 references)—David 
Shoch 


Mayo Clinic Proceedings 
Cogan’s syndrome. 18 cases and a review of the 
literature. Vollertsen, R. S., McDonald, T. J., 
Younge, B, R., Banks, P. M., Stanson, A. W., and 
iistrup, D. M. (Div. Rheumatol. and Int. Med., 
Mayo Clin., Rochester, MN 55905). Mayo Clin, 
Proc. 61:344, 1986. 


In 1945 Cogan described a syndrome of non- 
syphilitic interstitial keratitis and audiovesti- 
bular symptoms consisting of vertigo, tinnitus, 
or hearing loss. The authors collected 18 cases 
that met these criteria and reviewed other re- 


ported cases. Usually the eye and ear symp- 
toms developed within a month of each other 
but in some patients years elapsed between the 
ocular and audiovestibular findings. Systemic 
involvement is common with emphasis on 
deafness, aortic insufficiency, and vasculitis. 
There were also nonspecific laboratory findings 
such as an increased erythrocyte sedimentation 
rate, anemia, leukocytosis, and thrombocyto- 
sis. The cause and pathogenesis of Cogan’s 
syndrome remain obscure but the associated 
vasculitis suggests a chronic infection or pri- 
mary immune alteration. The topical use of 
corticosteroids is appropriate for ocular in- 
volvement and if the response is inadequate 
then systemic corticosteroids may be used as 
well. The authors suggest a initial dose of 1 to 
1.5 mg/kg of body weight of prednisone daily, 
tapering as the process wanes. (4 figures, 5 
tables, 50 references)—David Shoch 


New England Journal of Medicine 


Toxic keratopathy associated with suramin 
therapy. Teich, S. A., Handwerger, S., Mathur- 
Wagh, U., Yancovitz, S., Desnick, R. J., and 
Mildvan, D. (Beth Israel Med. Ctr., New York, NY 
10003). N. Engl. J. Med. 314:1455, 1986. 


Five patients with AIDS who had no visual 
symptoms were treated with suramin and were 
found to have a diffuse subepithelial vortex 
keratopathy in both eyes similar to that in 
Fabry’s disease and chloroquine keratopathy. 
No patient was taking any other drug known to 
cause vortex keratopathy (chloroquine, amio- 
darone, indomethacin, or chlorpromazine). 
None had other physical findings suggestive of 
Fabry’s disease. Chloroquine apparently pro- 
duces vortex keratopathy by its action in lyso- 
somes to inhibit activity of the enzyme alpha- 
galactosidase A. In Fabry’s disease this enzyme 
is deficient, resulting in an accumulation of 
ceramide trihexoside. Suramin is apparently 
also a lysosomal enzyme inhibitor. Thus far 
there has been no impairment of visual activity 
in any patient. (9 references)—-David Shoch 


Prediction of familial predisposition to retino- 
blastoma. Cavenee, W. K., Murphree, A. L., 
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Shull, M. M., Benedict, W. F., Sparkes, R. S., 
Kock, E., and Nordenskjold, M. (Ludwig Inst. for 
Cancer Res., 687 Pine Ave., W., Montreal, PQ 
H3A 1A1, Canada). N. Engl. J. Med. 314:1201, 
1986. 


Retinoblastoma can be a sporadic finding in 
which case there is usually a single lesion in 
one eye. The hereditary form is usually bilater- 
al or multifocal in one eye. Inheritance is auto- 
somal dominant. The authors attempted to 
identify persons likely to develop tumors in 
five families predisposed to retinoblastoma. 
They used restriction-fragment-length and 
isozymic alleles of loci on chromosome 13 to 
make these predictive determinations. They 
predicted the occurrence of disease in two cases 
and freedom from the disease in three. Where 
there were informative loci flanking the retino- 
blastoma locus, the predicted accuracy was 
greater than 94% and the prediction was ful- 
filled in each instance. In a case in which the 
loci were informative only distal to the retino- 
blastoma locus, the predicted accuracy was 
about 70%. This patient was expected to ac- 
quire the disease but had not done so by the 
age of 16 months. In this case more markers 
were necessary. Another problem is the deci- 
sion as to whether a unilateral lesion in one eye 
represents a sporadic case or a hereditary one. 
This technique of prediction should aid in ge- 
netic counseling and may lead to earlier tumor 
detection. (3 figures, 22 references)—David 
Shoch 


Plastic and Reconstructive 
Surgery 
Levator advancement technique for eyelid pto- 
sis. Carraway, J. H., and Vincent, M. P. (Suite 
300, 400 W. Brambleton Ave., Norfolk, VA 
23510). Plast. Reconstr. Surg. 77:394, 1986. 


The most common procedure for the treat- 
ment of blepharoptosis is excision of a portion 
of the levator palpebrae superioris muscle with 
attachment to the tarsal surface. The authors 
believe that it is better to leave the levator 
muscle intact and they therefore remove the 
attachment of the levator muscle to the aponeu- 


rosis and advance the levator muscle onto the 
anterior surface of the tarsus. If there is a great 
deal of excess tissue, it is excised. Generally the 
authors advance the muscle 4 mm for each 
millimeter of blepharoptosis. They have had 
only one overcorrection in 14 cases with this 
procedure. (10 figures, 2 tables, 7 references)— 
David Shoch 





Radiology 


Carotid-cavernous fistulas. 


proach. Uflacker, R., Lima, S., Ribas, G. C., and © 
Piske, R. L. (Med-lmagem, Hosp. Beneficencia . 


Portuguesa, Rua Maestro Cardin 769, Sao Paulo 


01323, Brazil). Radiology 159:175, 1986. 


The treatment of carotid-cavernous fistulas is 
difficult and no one technique has been uni- | 
formly successful. Perhaps the most common 
technique has been ligation of the carotid ar- 
tery in an attempt to close the fistula. In recent | 
years, however, embolization of the cavernous — 
sinus has been attempted through various ap- 
proaches. The most common approaches have- 
been through the artery, through a vein, or a 
surgical route through direct placement of the 
occluding material into the cavernous sinus. 
The most common route is endarterial, either 
by direct puncture of the carotid artery or via 
the femoral artery. The authors tried another 
procedure—approaching the cavernous sinus 
through the superior ophthalmic vein. They 
use antegrade catheterization and pass a wire 
through the vein into the cavernous sinus to 
cause electrothrombosis of the carotid cavern- 
ous fistula. The authors describe five patients 
in whom this procedure was tried, three of 
whom had undergone prior surgical ligation of 
the internal carotid artery. Three of the five 
patients were successfully treated. The tech- 
nique is hazardous since the superior ophthal- 
mic vein has a somewhat tortuous course and 
there is a risk of perforation. The authors be- 
lieve that the technique should be used only in 
patients with old carotid-cavernous sinus fistu- 
las in whom the superior ophthalmic vein is 
thickened and arterialized. A carotid-cavern- 
ous sinus fistula with posterior contralateral 
venous drainage should be treated by an arteri- 
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al approach or by a retrograde jugular ap- 
proach. A superior ophthalmic vein approach 
should be used only if the arterial or jugular 
techniques fail. (4 figures, 1 table, 21 refer- 
ences)——David Shoch 


Retina 
Cotton-wool spots. Brown, G. C., Brown, M. M., 
Hiller, T., Fischer, D., Benson, W. E., and Magar- 
gal, L. E. (910 E. Willow Grove Ave., Philadel- 
phia, PA 19118). Retina 5:206, 1986. 


The authors collected 24 consecutive patients 


y ‚who had one or more cotton-wool spots. They 


excluded patients with kiowa diabetes melli- 


tus. The causes in these 24 patients included 
undiagnosed diabetes mellitus, systemic hy- 


pertension, cardiac valvular disease, radiation 
retinopathy, severe carotid artery obstruction, 
dermatomyositis, systemic lupus erythemato- 
sus, polyarteritis nodosa, leukemia, AIDS, 
Purtscher’s retinopathy, metastatic carcinoma, 
intravenous drug abuse, partial central retinal 
artery obstruction, and giant cell arteritis. In 
only one of the 24 patients did they fail to 
discover an underlying cause. The authors con- 
clude that the presence of even one cotton-wool 
spot necessitates a systemic investigation to 
rule out a potentially serious disease. (7 fig- 
ures, 4 tables, 42 references)—David Shoch 
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: News Editor 
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Latin-American Strabismus Council: IX 
Congress 


The Latin-American Strabismus Council will 
hold its IX Congress May 19-22, 1987, in Porto 
Alegre, Brazil. For further information, write 
Dr. Paulo Horta Barbosa, Conselho LatinoAme- 
ricano de Estrabismo, Sarmento Leite, 187, 
Hospital Santa Rita, Porto Alegre 9000 RS, 
Brasil. 


St. Luke’s Institute: Mission Eye Surgery 
Trips 


The first International Course on Mission Eye 
Surgery Trips will be held Oct. 10-12, 1986, in 
Tarpon Springs, Florida. For further informa- 
tion, write James P. Gills, M.D., St. Luke’s 
Cataract and Intraocular Lens Institute, 1570 
U.S. Highway 19 N., P.O. Box 5000, Tarpon 
Springs, FL 34286. 


Hôpital Sainte-Justine: Eleventh Annual 
Pediatric Ophthalmology Day 


The Hôpital Sainte-Justine will hold its 11th 
Annual Pediatric Ophthalmology Day, Oct. 17, 
1986, in Montreal, Canada. For further infor- 
mation, write Dr. Jean Milot, Department 
of Ophthalmology, Hôpital Sainte-Justine, 
3175 Côte Ste-Catherine, Montreal, Quebec 
H3T 1C5, Canada. 


University of California, irvine: Lasers in 
Ophthalmology 


The University of California, Irvine, the Beck- 
man Laser Institute, and Allergan Pharmaceu- 
ticals will sponsor a course, Lasers in Ophthal- 
mology, Sept. 17 and 18, 1986, in Irvine, Cali- 
fornia. For further information, write Ann 
Siemens, Beckman Laser Institute, 1002 Health 
Sciences Rd. E., University of California, Ir- 
vine, CA 92715. 


NEWS ITEMS 
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Hermann Eye Contor: 70 nprs 
Epikeratophakia Course 


The Hermnn Eye Center, University of Texas 
Medical School at Houston and Cryo-Optics, 
Inc., will sponsor a course, Comprehensive 
Epikeratophakia, Sept. 27 and 28 or Dec. 6 and 
7, 1986, in Houston, Texas. Tuition is $1,195. 
For further information, write Terri Lafitte, 
Hermann Eye Center, 1203 Ross Sterling Ave., 
Houston, TX 77030. 








Allegheny General Hospital: Advanced 
Orbital Surgery 


The Allegheny General Hospital will hold a | 
course, Advanced Orbital Surgery: Techniques | 
and Practical Experience, Oct. 24 and 25, 1986, 
in Pittsburgh, Pennsylvania. The fee is $900. — 
For further information, write Laurie Uhler, © 
Continuing Medical Education, Allegheny 
General Hospital, 320 E. North Ave., Pitts- 
burgh, PA 15212. 


Wilmer Institute: Two Courses 


The Wilmer Institute, Johns Hopkins Medical 
Institutions will sponsor two courses—Diabetic 
Retinopathy in 1986, Oct. 19, 1986, and The 
Management of Complicated Retinal Disease, 
Oct. 24, 1986—in Baltimore, Maryland. For fur- 
ther information, write Catherine Sentman, 
Program Coordinator, Turner 22, 720 Rutland 
Ave., Baltimore, MD 21205. 


National Conference on High Blood 
Pressure Control: Consensus Amid 
Controversy 


The National Conference on High Blood 
Pressure Control will be held April 24-26, 1987, 
in Las Vegas, Nevada. For further information, 
write National Conference on High Blood Pres- 
sure Control, Inc., 2121 Wisconsin Ave., N.W., 
Suite 410, Washington, DC 20007. 


American Board of Ophthalmology: 
Time-Limited Certification 


The American Board of Ophthalmology es- 
tablished a policy regarding time-limited certi- 
fication at its June 1986 meeting. Beginning 
with certificates issued by the Board after July 
1, 1992, a ten-year time limitation will be placed 
on the certificate such that a recertification 


procedure will have to be satisfactorily com- = 0o. 
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pleted in order to renew the certificate’s validi- 
ty. All current diplomates of the Board and 
those individuals who receive their certificates 
prior to July 1, 1992, will not be affected by 


time-limited certification and their certificate 


will have the same validity as it has now. 

Prospective residents entering the 1986 Oph- 
thalmology Matching Program will be notified 
that they will be affected by time-limited certifi- 
cation. The method of recertification has not 
been established, but will be announced by the 
Board in ample time for those whose time- 
limited certificates will need to be renewed by 
2002. The recertification process may include 
cognitive and clinical assessment along with 
the evaluation of other relevant factors. 

In establishing this policy, the American 
Board of Ophthalmology is providing a stimu- 
lus to its diplomates to undergo periodic formal 
reevaluation and is assuring public and pri- 
vate institutions and individuals that such a 
process is in place in the hopes of benefiting 
patient care. 


ARVO: Establishment of Mildred Weisenfeld 


A y Award 


The Board of Trustees of the Association for 
Research in Vision and Ophthalmology estab- 
lished an annual Mildred Weisenfeld Award for 
Excellence in Ophthalmology. Ms. Weisenfeld 
established a national council to combat blind- 
ness (Fight for Sight, Inc.) in 1947 and has been 
_ Executive Director since its founding. The first 


award was made by Jules Baum to Paul Hen- 
kind, Chairman of the Department of Ophthal- 
mology at Montefiore-Einstein Medical Center 
and Editor-in-Chief of “Ophthalmology,” the 
official publication of the American Academy of 
Ophthalmology. 


—_.____-__--...... Personals 


Melvyn D. Bert 


Melvyn D. Bert has been appointed Chair- 
man of the Department of Ophthalmology, 
Marshal Hale Hospital, San Francisco, Cali- 
fornia. 


Rocko M. Fasanella 


Rocko M. Fasanella, associate clinical profes- 
sor at Yale and former chief of ophthalmology 
at Yale School of Medicine, was honored for his 
40-year career at the New Haven Lawn Club. 


Roy O. Scholz 


The U.S. Department of Health and Human 
Services bestowed the HHS Distinguished Pub- 
lic Service Award, the Department’s highest 
honor, on Roy O. Scholz, May 28, 1986. Dr. 
Scholtz was honored for his work in establish- 
ing eyebanks in the United States and improv- 
ing ophthalmologic care in the developing na- 
tions of Asia, Africa, and South America. 
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FOR PATIENT EXERCISE 
CLINIC AND OFFICE PRACTICE 


BERENS 
SQUARE 
PRISMS 


AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM %2 TO 50 
DIOPTERS. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 








SOPER INTERNATIONAL 
OPHTHALMICS 


MANUFACTURER OF THE 


5 M 
World’s Finest Contact Lenses 
ANNOUNCES 
A Simple, Fast and Effective Solution to a Provoking Contact Lens Fitting Problem 
All day wearing time and comfort for the most difficult keratoconus patients. 
Available in conventional and oxygen permeable rigid plastic. 
In a study of 120 patients, 93% of eyes fit with the Soper design keratoconus lenses had ‘‘good to excellent comfort” 
and 97% were rated as ‘‘good or excellent integrity.” Many of the patients had previously been fit with conventional 
contact lenses. The Soper design lens was fit in a fraction of the usual time for keratoconus patients. 


Write today for your reprint, ‘‘Results of a Systematic Approach to Fitting Keratoconus,” by Joseph W. Soper and 
Alan Jarrett, M.D., Houston, Texas. 


A SCIENTIFIC APPROACH TO KERATOGONUS CONTACT LENS FITTING 
P.O. Box 22703, Houston, Texas 77227 
Phone: 800-231-3561 
(In Texas 800-392-2279) 
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REVIEW OF MEDICAL RETINAL DISEASES AND 
ARGON/KRYPTON/YAG LASER WORKSHOP COURSE 


OCTOBER 16-17, 1986 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF THE 
NEW YORK EYE AND EAR INFIRMARY 


FACULTY 
LOUIS V. ANGIOLETTI, JR., M.D. CLYDE R. LOCKE. M.D. 
RONALD CARR, M.D. KENNETH NOBLE, M.D. 
MICHAEL W. DUNN, M.D. LOUIS R. PREVITE, M.A, 
SEYMOUR FRADIN, M.D. ROBERT RITCH, M.D. 
KEVIN C. GREENIDGE, M.D. JOSEPH B. WALSH, M.D. 


BARRY E. WRIGHT, M.D. 
COURSE DIRECTOR: THOMAS O. MULDOON, M.D. 


we of OF 


Medical Retinal Disease Review will cover the majority of the retinal and choroidal diseases with special emphasis on the maculopathies and 
diabetic retinopathy. The clinical features, ophthalmoscopic findings and fluorescein angiography of these diseases will be discussed. 
The Argon, Krypton, YAG Laser Workshop course will include anterior and posterior segment application. The treatment of narrow and open 
angle glaucoma will be emphasized. along with treatment of diabetic retinopathy. Special techniques in treating subretinal neovasculariza. 
tion with the Krypton Laser will be discussed. A Neodymium YAG Laser will be available for demonstration. 
The Review of Medical Retinal Disease and the Argon, Krypton, YAG Workshop course may be taken separately, or together. 
The Post Graduate Institute is accredited by the Accreditation Council for Continuing Medical Education to sponsor continuing medical educa- 
tion for physicians. 
CME Credits, Category 1: Medical Retinal, 8: Argon, Krypton, YAG, & 
Tuition: Medical Retinal Disease Review: $150.00 (Luncheon included): Argon, Krypton, YAG Workshop: $200.00 (Luncheon included) Com. 
bined: $350.00 
For registration and additional information, please write: 
Jane Stark, Registrar 
Post Graduate Institute, New York Eye and Ear Infirmary 
510 East Fourteenth Street, New York, New York 410003 
Tel: (242) 596-4436 or 598-4343 








INTERNATIONAL VITREORETINAL 


SURGERY SYMPOSIUM 
JANUARY 10-17, 1987 
SPONSORED BY: AIN SHAMS UNIVERSITY 
CAIRO, EGYPT 


Eight Days Visiting the Cradie of Man’s Oldest Civilization Including a Five Day Nile Cruise with an Internationally 
Acclaimed Faculty. 


Course Director: Omar Rashed, MD — Cairo, Egypt 
Scientific Program: Brooks W. McCuen, MD — Durham, North Carolina 





Faculty: 
Mohamed Ibrahim Abdulla, MD—-Cairo, Egypt Robert Machemer, MD-—~Durham, North Carolina 
George Blankenship, MD—Miami, Florida Ronald Michels, MD—-Baltimore, Maryland 
Eugene DeJuan, Jr., MD—-Durham, North Carolina John Scott, MD-—Cambridge, England 
H. Mackenzie Freeman, MD-—Boston, Massachusetts Abdel-Latif Siam, MD——Cairo, Egypt 
Michel Gonvers, MD-—-Lausanne, Switzerland Yasuo Tano, MD-—Osaka, Japan 
Wafik Hefni, MD-—Cairo, Egypt Michael Trese, MD-—Royal Oak, Michigan 
Mahmoud Hamdi Ibrahim, MD-——Cairo, Egypt Relya Zivojnovic—Rotterdam, Holland 


REGISTRATION LIMITED! REGISTRATION FEE: $500 SPOUSE/GUEST FEE: $200 


FOR MORE INFORMATION CONTACT: 
Omar Rashed., MD. 54 El-Thawra St.. Heliopolis. Cairo. Eavot 
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POLYSPORIN 


pdlymyxin B-bacit (olymyxin P-bacitracin) — 


DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- 
tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus 
influenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- 
ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin 
B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in 
those individuals who have shown hypersensitivity to any of its components. WARNINGS: 


Copyright 1985 Burroughs Wellcome Co. All rights reserved. 
85 POP 1 






E Broad spectrum 
antimicrobial coverage 


E Neomycin-free 
and preservative-free 


i aaa ee 


Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
cluding fungi. Appropriate measures should 
be taken if this occurs. DOSAGE AND 
ADMINISTRATION: Apply the ointment 
every 3 or 4 hours, depending on the sever- 
ity of the infection. HOW SUPPLIED: Tube 
of 1 oz. with ophthalmic tip. 


Burroughs Wellcome Co. 
3030 Cornwallis Road 
Research Triangle Park, NC 27709 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Copyright 

At the time of submission, a signed copy of 
the copyright transfer published in THE 
JOURNAL each month must be included with the 
manuscript. No article or letter will be re- 
viewed until this copyright transfer, signed by 
each author, has been received. The copyright 
transfer must also list the home address of each 
author and the telephone number of the sub- 
mitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JOURNAL. Use 8⁄2 X 11-inch 
heavy white paper with a 12-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use vertical lines or 
underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a 
number, first author’s name, and an abbreviat- 
ed title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces), and each author’s name with 
a single academic degree. The departmental 
affiliation of each author and the institution 
where the study was performed should be 
credited in a footnote. Sponsoring organiza- 
tions and grants are acknowledged in a foot- 
note on the title page. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JOURNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 
illustration number, an arrow indicating the 
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top, and the author’s name should be included 
on a label on the back. 
Each illustration must have a descriptive leg- 


x oe -end. Legends should be typed on manuscript 
: . -pages (separate from the illustrations them- 
== selves); the legend or illustration number 






should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or larger than the intended reproduc- 
tions. Illustration widths in THE JOURNAL are 3 
inches for one column and 6%2 inches for two 
columns. 

Visual field charts used in THE JOURNAL will 
be supplied to authors without charge upon 


request. Write to the Editorial Correspondent. — 


Color 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the paper. 


Tables 

Each table must be titled and numbered 
consecutively according to its appearance in 
the text. Vertical lines should not be used. 
Abbreviations must be explained in a footnote. 











Proofs 

The submitting author is provided with a 
copy of the edited typescript. Corrections must 
be clearly indicated in red ink. Each author 
query must be answered. Alterations can be 
minimized by careful initial preparation of the 
manuscript. Edited typescripts and illustration 
proofs must be returned to the Manuscript 
Editor within 48 hours of receipt. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned. A reprint order form 
will be sent to the submitting author before 
publication. 


Source Texts oe 
THE JOURNAL recommends the following Sie e. 


lications as guides to style, grammar, and spell- 


ing: 


Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 1979. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. | 


CBE Style Manual Committee: Council of = 
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The Manhattan Eye, Ear & Throat Hospital 
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SEMINARS IN OPHTHALMOLOGY 
ANNOUNCES 





Glaucoma 
International 


November 6-7, 1986 * Thursday & Friday 








To be held at: CME: This course has applied for 14 CME credit 
New York Academy of Medicine hours in Category 1 of the Physicians’ Recognition 
2 East 103rd Street, New York Award of the American Medical Association. 
Countries Represented: For further information please write: 
U.S.A., Canada, England, Martha Klapp 
Germany, Israel, etc. Department of Ophthalmology 

i Manhattan Eye. Ear & Throat Hospital 
Program includes Lectures 210 East 64th Street. New York 10021 
and Panel Discussions (212) 605-3762 


18TH ANNUAL DOHENY MEETING 





Tn, 
46 ays P ETE, 
CONTROVERSIES IN OPHTHALMOLOGY an 
ES 
September 11-12, 1986 pea ED 
Ronald E. Smith, M.D.—Course Director poma 
m P ~~ Ree” 
Jeffrey B. Robin, M.D. David J. Schanzlin, M.D. Santee 
Co-Directors 
GUEST FACULTY 
David L. Guyton Herbert Kaufman, M.D. Bartley J. Mondino, M.D. 
Baltimore, Maryland New Orleans, Louisiana Los Angeles, California 
Gary N. Holland, M.D. Richard P. Kratz, M.D. George M. Rajacich, M.D. 
Los Angeles, California Newport Beach, California Los Angeles, California 
Dan B. Jones, M.D. A. Edward Maumenee, M.D. Richard O. Schultz, M.D. 
Houston, Texas Baltimore, Maryland Milwaukee, Wisconsin 
Doheny Eye Center and University of Southern California 
Department of Ophthalmology Faculty 
IRVINE LECTURE DOHENY LECTURE 
Refractive Surgery: Past, Present, Future Herpes Zoster: New Eye Syndromes~New Therapy 


Herbert Kaufman, M.D. Dan B. Jones, M.D. 


Los Angeles Ophthalmology Society Lecture, Optical Pearls and Pitfalls in Strabismus 
David L. Guyton, M.D. 

The 18th Annual Doheny Meeting will provide an update on controversies in ophthalmology today. Clinically oriented discussions of current topics will 
include anterior segment and posterior segment problems. Special attention will be given to surgical aspects of cataract and refractive problems, 
including radial keratotomy, epikeratophakia and new IOL styles. Treatment of diabetic retinopathy, age-related macular degeneration, glaucoma, 
strabismus problems. congenital cataract, eye trauma and A.1.D.S. will also bs discussed. 
Courses for Ophthalmic Technicians and Nurses will be heid in conjunction with the 18th Annual Doheny Meeting. 
REGISTRATION INFORMATION: 


Practicing Ophthalmologists: $350.00 Ophthalmic Technicians: $100.00 
Retired Physicians: $100.00 Nurses: $100.00 
Ophthaimology Residents and Fellows: $100.00 


Accreditation: 14 AMA/CMA Credit Hours-Category 1 
7 JCAHPO Credit Hours ‘Application has been submitted for approval" 
7 BRN Credit Hours Provider approved 06342 
For information write Doheny Eye Center, 1355 San Pablo Street, Los Angeles, CA 90033 
or telephone Beverly O’Brien, Coordinator, CME (213) 224-7752 
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When Quality Means Everything, 
Surround Yourself With Surgeon-Plus +. 


You demand excellence in every surgical 
procedure you perform. Excellence of your- 
self and your surgical supplies. That's why 
CooperVision has developed a family of high- 
quality, single-use surgical products. The 
name Surgeon-Plus+"™ reflects how these 
products exceed your own demands for 
excellence. When you want quality surgical 
supplies, surround yourself with the Surgeon- 
Plus +™ family. 

Backed by CooperVision’s worldwide net- 
work of dependable service and technical 
support, each Surgeon-Plus +™ product was 
developed to ensure outstanding perform- 
ance where it really counts: in the hands of 
the surgeon. 

Today your OR can be supplied with seven 


Goper VISION © 


*Registered Trademark of CooperVision. 


™ Tre epraars of CooperVision, Inc. 
AIAL CaanarvViicinn Ine 


Surgeon-Plus +™ disposables. Powderless 
gloves. Ultra Thin surgical blades. Incise 
drapes. Hand-held cauteries. Absorbant eye 
sponges. Ophthalmic filters. Quality sutures. 
And the Surgeon-Plus+™ family is growing, 
with other innovations planned for tomorrow. 
Of course all these products can be incorpo- 
rated into CooperVision Custom Paks. 

In your ophthalmic surgery quality means 
everything. So surround yourself with 
Surgeon-Plus+™. 

For more information, call or write Cooper- 
Vision Surgical Systems Division, Medical 
Supplies, 17701 Cowan, Irvine, CA 92714. 
Telephone (714) 474-5900, (800) 854-0155 
(outside California), or (800) 321-8994 (inside 
California). 
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POUCH 


ISCOAT 


(chondroitin sulfate-sodium hyaluronate 


_ The only viscoelastic you 
dont have to retrieve before clo sing... 
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Pressure rises with Viscoat® are transient... IOP levels 24 hours E Control (n= 454). | 

and are milder and less frequent than with postoperatively" o agian (n z 131) Non aspirated 
i o yé ate- 

sodium hyaluronate a odium hyaluronate 


(Healon®) (n = 38) Aspirated 
Viscoat is the only viscoelastic that can be safely Pi eee dane 

left in the eye without undue risk of post-op glaucoma. 

Moreover, studies show that post-op IOP elevation was 

significantly lower for patients in whom Viscoat was not 

aspirated, than for similar patients in whom sodium 

hyaluronate was aspirated.! 








% OF PATIENTS 





09 i 22-40 
INTRAOCULAR PRESSURE (MM Hg) 
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hours later,1 its gone. 


ene apt te 


VISCOAT:® RATE OF REMOVAL* FROM THE EYE‘ — 


100 


% TOTAL DOSE 
RECOVERED 
(Remaining) 


HOURS AFTER INJECTION 
*Radiolabeled Material 





Viscoat® maintains the dome and References ve ) 
1. Cilco, Inc., Data on file: Clinical trials involving 215‘patients who received Vis 
protects corneal cells coat during intraocular lens implantation, and 508 patients who underwent similar 
A i , surgical procedures, but in whom no Viscoat or other viscoelastic material was 
In clinical studies where Viscoat was not used (control group). EPA 
: . . Genstler DE, Keates RH: Amvisc* in extracapsular cataract extraction. Am {n 
removed, endothelial cell loss Was only 4.2% SIX traocular Implant Soc J 1983;9:317-320. i 
months after surgery.’ This is because Viscoat ee ear oun 
effectively coats cells, instruments and IOLs. And 4. Cilco, Inc., ae on file: Study to determine the route and rate of removal of 
á : hondroitin sulfate sodium hyaluronate (Viscoat) from the eyes of cynomolgus 
because Viscoat may be left in the eye, steps to monkeys (Macaca fasicularis), 883. === if 
reintroduce instrumentation to retrieve it before P 


closing are eliminated, further reducing 
the risk of damage to corneal tissue. 


VISCOAT 


Please see back page for product information (chondroitin sulfate-sodium hyaluronate ) 
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(chondroitin sulfate-sodium hyaluronate) 


Summary of Product Information 


Indications: 

VISCOAT is indicated for use as a surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens implantation. VISCOAT maintains 
a deep chamber during anterior segment surgeries and enhances visualization dur- 
ing the surgical procedure and protects the corneal endothelium and other ocular 
tissues. The viscoelasticity of the solution maintains the normal position of the vit- 
reous face, thus preventing formation of a postoperative flat chamber. 


Contraindications: 
At the present time there are noknown contraindications to the use of VISCOAT 
when used as recommended. 


Precautions: 

Precautions are limited to those normally associated with the surgical procedure 
being performed. However, because sodium hyaluronate and chondroitin sulfate 
are highly purified biological polymers, the physician should be aware of the poten- 
tial allergic risks inherent in the use of any biological material. 


Warnings: 

There have been reports of the formation of calcium phosphate precipitates 
appearing in the corneal stroma following the use of VISCOAT in intraocular sur- 
gery. Although these reported findings appear to occur at a low rate and are of 
minor clinical significance, physicians may want to consider removal of VISCOAT by 
irrigation prior to closure in order to avoid the potential for corneal precipitate 
formation. 


Adverse Reactions: 

VISCOAT has been extremely well tolerated in human and animal studies. A tran- 
sient rise in intraocular pressure may be expected due to the presence of sodium 
hyaluronate, which has been shown to effect such a rise (9.8% > 25 mmHg during 
1-3 days after surgery in human clinical trials). 

How Supplied: 

VISCOAT is a sterile, non- pyrogenic, viscoelastic 0.25 ml or 0.5 ml preparation sup- 
plied in a disposable glass syringe (encased in a plastic sheath with a threaded 
luer tip). Each | ml of solution contains not more than 40 mg sodium chondroitin 
sulfate and 30 mg sodium hyaluronate dissolved in a physiological buffered solution 
(pH 7.2 + 0.2). 

For Intraocular Use. 

Store Between 2° — 8° C (36° — 46°F). 

Do Not Freeze. 

Caution: 

Federal law (USA) restricts this device to sale by or on the order of a physician. 


CILCO*, Inc. 
Huntington, West Virginia 25717-1680 
P—2002D 


Revised April 1986 


VISCOAT 


(chondroitin sulfate-sodium hyaluronate) 


U.S.A.: CILCO, Inc., 2205 Fifth Street Road, PO. Box 1680, Huntington, 
West Virginia 25717-1680, Toll Free (U.S. only): 800-624-3418, Collect: 
304-529-7711, TLX: 886 453 + Australia * Brazil e Canada • England ° 
Finland * France « Germany • Japan * Switzerland 


™ 
The Cilco logo is a trademark, and Viscoat and Cilco are 
registered trademarks of Cilco, Inc 
© 1986. Cilco, Ine 
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Experience and Expertise 
BIA} 

State-of-the-Art 

Cancer Treatment 
Information 


YOU and PDQ: 
The Right Combination 


for Your Patients 





PDQ, the computerized database from 

the National Cancer Institute, backs up 

your expertise with 

Reference to more than 1,000 active 
protocols nationwide now accepting 
cancer patients for treatment. 

Detailed and general summaries of 
staging, prognosis, and standard 
treatments for all major types of 
cancer. 

Key references cited for information 
provided. 

Treatment information reviewed and 
updated on a monthly basis. 

User-friendly systems for first-time 
computer users. 


To learn more about PDQ, write the 
National Cancer Institute, International 
Cancer Information Center, R.A. Bloch 


Building, Bethesda, Maryland 20898 or 


oe o 496-7403. 








> Val. 102, No.2 AMERICAN JOURNAL OF OPHTHALMOLOGY 








Conjunctivodacryocystorhinostomy* _ 









Sterilization Tray 


Constructed of specially anodized | EFEN, È 
aluminum, this impact-resistant Tear Duci Tubes 


j 





Storage Tray 

This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup Sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 


tion tray. from the three Jones Tube Sets. obtained upon request. 


























*LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 


Measuring 59, No. 5, May, 1965. 

Scale | J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 

aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 

fast way of 


Mank tubes Additional information Available From: 
or go-no go e MEN Spy. 
dimensions. Weiss Sainitfic Glas Blowing Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 © (503) 643-5674 
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ESTABLISH A ZO 
OF COMFO 


___with the NEVYAS DRAPE RETRACTOR | 


S This light, disposable, stick-on 
k N retractor helps eliminate the patient's 

» feeling of “suffocation.” It offers an 

unrestricted breathing zone that 
\ leaves the nose and mouth 
| untouched by the surgical drape. 
| Order today by filling-in the coupon, 
I below: 





Diversatronics, Inc. (800) 345-1244 
620 Parkway, Broomall, PA 19008 (215) 356-3995 
Please send me Packages of your NEVYAS DRAPE 


RETRACTOR today, at the special price of $19.00 per 24-piece 
package. 
Enclosed is my check for: —————— - Please bill me L. 


diversatronics;.. I en —_ 


5 (9) 2) 1 © | eel me en eR Ene Ete ene ea a ee eee ae eee eee n 
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AllgRCAN® 


doesnt have preservatives either 


The closer it comes to the human tear, the better the 


= Aereo” artificial tear. That's the logic behind Refresh. 
5 The first preservative-free tear, Refresh eliminates the 
potential for preservative-induced irritation. At the 
(S res same time, its dual polymer of polyvinyl alcoho! 
$ and povidone soothes itchy, gritty dry eyes and 
Artificial Tears for Dry Eyes helps stabilize the tear film. 
And Refresh is the only tear packaged in easy-to-carry, 
t Preservative-free easy-to-store unit-dose containers. 
« Convenient dispenser safe, comfortable and uniquely convenient, Refresh 
gives your patients only what they need, not what 
# Soothes ocular tissues they don't. 
e ae ama ial 


Preservative-free 


osm Refresh 


NE a Artificial Tears 





Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
©1986 Allergan Pharmaceuticals, Inc. 
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LoOoKInNng good... 


entrisin 
ulfisoxazole diolbmine/Roche 


ophthalmic solution or ointment 


Copyright © 1985 by Hoffmann-La Roche Inc. All rights reserved. Please see next page for summary of product information. 

















l * $ Š 
- Gantrisin 
sulfisoxazole diolamine/Roche 
ophthalmic solution or ointment 


Before prescribing, please consult 
compiete product information, a 
summary of which follows: 
Indications: Conjunctivitis, corneal 
ulcer, other superficial ocular infections 
due to susceptible microorganisms: as 
adjunct in systemic sulfonamide therapy 
of trachoma. 

Contraindications: Hypersensitivity. 
Precautions: Incompatible with silver 
preparations: inactivated by para-ami- 
nobenzoic acid in purulent exudates: 
may increase growth of nonsusceptible 
organisms, including fungi. Ointment 
may retard corneal healing. Discontinue 
use if undesirable reactions occur. 
Dosage and Administration: Solution: 
2-3 drops in eye 3 or more times daily. 
Take care nat to contaminate dropper 
Ointment: small amount in lower con- 
junctival sac 1-3 times daily and at 
bedtime. 

How Supplied: Solution, -oz bottles 
with dropper. Ointment, /s-oz tubes. 


Roche Laboratories 
Division of Hoffmann-La Roche inc. 
Nutley, New Jersey 07110 
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HALMOLOGY 

presentations 

on the most recent advancements 
in ophthalmic care 








Topics and faculty members will include: 


ANTERIOR SEGMENT SURGERY: David Schanzlin, 
M.D., Estelle Doheny Eye Foundation, Los Angeles 
- CORNEA: Miles H. Friedlander M.D. Louisiana State 
University Eye Center New Orleans + GLAUCOMA: 
Michael A. Kass, M.D., Washington University, St. Louis 
* OCULOPLASTICS: Darrell E. Wolfley, M.D., Louisiana 
state University Eye Center New Orleans « PEDIATRIC 
OPHTHALMOLOGY: Keith Morgan, M.D., Louisiana State 
University Eye Center New Orleans « RETINA VIT- 
REOUS: Lee M. Jampol, M.D., Northwestern University 
Chicago 


February 19, 20 and 21, 1987 
at the renowned 
Scottsdale Hilton Resort, Scottsdale, Arizona 
Approved for 15 hours, Category | C.M E. credit 


Sponsored by the Prentice Eye Institute 
and St. Luke's Medical Center, Phoenix 


For additional information, contact: 

Christine Campbell St. Luke's Medical Center 

i800 E. Van Buren, Phoenix, Arizona 85006 
(602) 947-7756 


ADVANCED ORBITAL SURGERY: 


TECHNIQUES AND 
PRACTICAL EXPERIENCE 


sponsored by: 

Allegheny Ophthalmic & Orbital Center and 
The Department of Neurosurgery 
Aiiegheny General Hospital; and 

Allegheny-Singer Research institute 
Pittsburgh, Pennsylvania 


COURSE DATES: 


October 24-25, 1986 April 10-11, 1987 


PROGRAM DIRECTORS: 


John S. Kennerdell, MD 
Chairman, Department of 
Ophthalmology 


Joseph C. Maroon, MD 
Chairman, Department of 
Neurosurgery 

Allegheny General Hospital Allegheny General Hospital 


TOPICS WILL INCLUDE: 
e Fine Needle Aspiration Biopsy; 
* Microsurgery and Laser Surgery Techniques: 


* Orbital Decompression 


Course attendance is limited to 16 participants, For additional 
information concerning dates, times, registration. etc., write to 
Continuing Medical Education. Allegheny General Hospital, 220 
East North Avenue, Pittsburgh, PA 15212-9986. 
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REVOLUTION 






ma Towards 
Ancillary Room 
Efficiency. 


Using a concept as reliable a 
the wheel, ISELL/DIVERSA: 
TRONICS brings your office 
into the 21st century. 


Data Collection And 
Special Procedures Will 
Never Be The Same. 

Why move the patient, tec 
and instrument, when you ca 
quickly move only the 
instrument? 

The genius of the OMNI 36! 
is simplicity itself. Instead of 
| patients and techs going 
fi E — around in circles, from statio 
to station, the OMNI 360 is 
designed to deliver the 
instruments to them. The tim 
savings allows for more and 
efficient patient processing 
and enhances order and 
professionalism. The OMNI 
360 is as space efficient as iti 
work and cost efficient. The 
entire system requires as littl 
as 48 square feet. 

To order or for more 
information on the OMNI 36( 
call our toll free number today 
It's definitely a turn for the 
better. 


OMNI 360 


Definitely a turn for the better! 





Be crenies 


226 W. Penn Street, Norristown, PA 19401 (215) 277-5220 or call toll-free: 1-800-523-0265. 
Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92649, (714) 893-4717 or call toll-free: 1-800-551-1060 (California residents only) 
See us at island #784 at the AAO. 
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NEW PRODUCTS AND SERVICES 


a le ee COCO 





ween 


New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Surgical Videotapes 


arianen 
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3M Vision Care 
Dept. HC 86-13B 
P.O. Box 33600 

St. Paul, MN 55133 


Three videotapes relating to intraocular lens sur- 
gery are available from 3M Vision Care. They are 
“Ciliary sulcus anatomy and implications for posteri- 
or chamber intraocular lenses”; “3M Viscoelastic 
collagen, surgical adjunct”; and “Zonular stress in 


extracapsular cataract extraction.” 


» Surgical Supplies 





CooperVision Medical Supples 
17701 Cowan Ave. 

irvine, CA 92713 

Tel: 714-474-5900 





added 


CooperVision 
Surgeon-Plus Disposable Cautery to its line of 
single-use ophthalmic products. This compact, low- 


Medical Supplies has 











temperature (1100 F), battery-operated cautery unit 
has an extrafine tip and flexible wire to ensure 
optimal maneuverability and accuracy. 





Alicon Surgical 

P.O. Box 6600 

Ft. Worth, TX 76115 
Tel: 817-551-8086 





Alcon Surgical announced the introduction of BSS 
(balanced salt solution enriched with bicarbonate, 
glucose, and glutathione) in a 30-ml squeezable bot- 
tle. Identical in chemical composition, pH, and os- 











Crafte 


Surgeon's 





Ophthalmology today has the magnificent subject to various performance tests during and after 
session of improving the qualit ty of vision. To the manufacturing process to ensure consistency. 
‘'hieve that objective, as an ophthalmic surgeon, you Whatever your area of s Sprin interest may be in 
rive for excellence and precision in surgery. ophthalmology, ASCON offers you a choice of 

At ASCON, we realize your responsibility and help precision instruments that meet your requirements. 
u achieve your goal—by striving for the same We will take into consideration your individual needs 
‘cellence and precision in the instruments we and welcome your thoughts on new instrumentation. 
anufacture. Our craftsmen, with many years of At ASCON, we believe in PRECISION AND 

tense training and expertise, hand craft each CONSISTENCY. 


strument individually. All our instruments are Call or write for our brochure 


-ana 


Today’s Precision... Tomorrow's Vision ®™ 


Ascon Medical Instruments, LTD. 


825 N. Cass Avenue, Westmont, IL 60559 Call In Illinois (312) 986- 8032 
Nationwide Tall Free 1/800-628-2879 Telex 280451 

















molality to the larger sized product, BSS Plus 30 ml is 
ideal for use in ophthalmic procedures requiring 
either direct or cannula-assisted irrigation from a 
squeeze bottle. 


b Lasers 
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CooperVision Laser Division 
3420 Central Expressway 
Santa Clara, CA 95051 

Tel: 800-227-8372 (National) 
408-720-1100 (California) 


The Laser Division of CooperVision, Inc., an- 

nounced the addition of Lasertek Models 40 A Argon 
and the 41 AK Argon Krypton to its line of ophthal- 
mic lasers. The 40 A Argon is a powerful, full-duty 
cycle argon laser which is affordable and krypton 
upgradeable. The 41 Argon/Krypton can provide 
argon green, argon blue-green, and krypton red ina 
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single console. Both lasers are used in the treatment 
of open-angle glaucoma, closed-angle glaucoma, dia- 
betic retinopathy, and paramacular disorders. 


» Surgical Devices 
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CooperVision, Inc. 
3145 Porter Dr. 
Palo Alto, CA 94304 
Tel: 415-856-5000 


Cilco, Inc., subsidiary of CooperVision, Inc., has 
received pre-market approval from the Food and 
Drug Administration for Viscoat (chondroitin 
sulfate-sodium hyaluronate). Viscoat is a unique, 
clear materia! used during cataract surgery and intra- 
ocular lens implants. It is the first second-generation 
viscoelastic formulated to combine the high viscosity 
and chamber-maintaining properties of sodium hya- 
luronate and the coating and cell protection of chon- 
droitin sulfate. 


> Surgical Instruments 
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Katena Products, Inc. 
4 Stewart Court 
Denville, NJ 07834 
Tel: 201-989-1600 





The double-bladed Kelman cystotome from Katena 
Products, Inc., has two blades with sharp points and 
blunt edges mounted side by side. This unique fea- 
ture enables the surgeon consistently to perform a 
triangular-shaped anterior capsulotomy through a 
small incision, | 
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BSS PLUS 330ml 


(Sterile Intraocular Irrigating Solution) 
FROM ALCON 


NOW... __ BSS PLUS®... 
BSS PLUS? 30mli A BETTER SOLUTION IDEA 





Responding to an overwhelming demand from ophthalmic Fully supported by scores of clinically documented studies and 
surgeons and hospitals for a BSS PLUS® product in a hand- several years of proven usage, BSS PLUS® offers optimal effi- 
holdable plastic bottle, Alcon Surgical announces the intro- cacy for all types of intraocular irrigation . . . whether of short 
duction of BSS PLUS® (Balanced Salt Solution Enriched or long-term duration. 

with Bicarbonate, Glucose and Glutathione) 30ml. Because of its human aqueous and vitreous humor-like com- 
BSS PLUS® 30ml joins BSS PLUS® 500ml as the second position, BSS PLUS® is clearly in a class by itself when it 
member of the BSS PLUS® solution family. Identical in comes to providing: 

chemical composition, pH and osmolality to the larger size * Reduced corneal swelling 

product, BSS PLUS® 30ml is ideal for use in all ophthalmic * Better endothelial protection 

procedures requiring either direct or cannula-assisted irrigation e Enhanced retinal function 

from a squeeze bottle. BSS PLUS®. . . Truly a Better Solution Idea from Alcon 


BSS PLUS® 30m! BRIEF SUMMARY Based on 9/85 Insert 















DESCRIPTION: BSS PLUS®30ml is a sterile intraocular irrigating solution for use during surgical procedures requiring a relatively small volume of intraocular perfusion, e.g., anterior segment surgical procedures. The solution consists of two separate 
parts which are mixed aseptically prior to use. The solution does not contain a preservative and should be prepared just prior to use in surgery. 

Part I: A sterile 28. 8mi solution in a 30m! single-dose plastic bottle to which the Part |! concentrate is added. Each mi of Part | contains: Sodium Chloride 7.44 mg, Potassium Chloride 0.395 mg, Anhydrous Dibasic Sodium Phosphate 

0.433 mg, Sodium Bicarbonate 2.19 mg, Hydrochioric Acid and/or Sodium Hydroxide (to adjust pH), in Water for Injection. 

Part ll: A sterile concentrate in a 1.2mi single-dose syringe for addition to Part |. Each mi of Part II contains: Calcium Chloride Dihydrate 3.85 mg, Magnesium Chloride Hexahydrate 5 mg, Dextrose 23 mg, Glutathione Disulfide on 


Glutathione) 4.6 mg, in Water for Injection. DM-00 
The reconstituted product has a pH of approximately 7.4. Osmolality is approximately 305 mOsm/kg. 
After addition of BSS PLUS® Part Ii to the Part | bottie, to make the reconstituted product, each mi contains: Sodium Chloride 7.14 , Calcium Chloride Dihydrate 0.154 Magnesium Chioride 

0.2 Anhydrous Dibasic Sodium Phosphate 0.42 mg, Sodium Bicarbonate 2.1 mg, Dextrose 0.92 mg, Glutathione Mierer Gn Gutanong 0.184 mg, Hydrochloric Acid and/or and/or Sodin Hydroxide (to 


Hexahydrate 0.2 mg, 

adjust pH), in Water for Injection. 
CONTRAINDICATIONS: There are no specific contraindications to the use of BSS PLUS however, contraindications for the surgical procedure during which BSS PLUS®is to be used should be strictly adhered to. 
WARNINGS: For IRRIGATION during ophthalmic surgery only. BSS PLUS®is NOT for injection or intravenous infusion. 


PRECAUTIONS: DO NOT USE BSS PLUS® UNTIL RECONSTITUTED. Do not use additives other than Part 11. Do not use Part |, Part II or the reconstituted solution if discolored or contains pes ps pisia OMICE 
Sein, alate nae IRRIGATION, IT DOES NOT CONTAIN A PRESERVATIVE AND THEREFORE SHOULD NOT BE USED ON MORE THAN ONE PATIENT. DISCARD UNUSE O SOLUTION 
There have been rare reports of corneal clouding or edema following ocular surgery in which BSS PLUS® was used as an irrigating solution. As in all surgical procedures, appropriate measures should be 
taken to minimize trauma to the cornea and other ocular tissues. 

ADVERSE REACTIONS: There are no known adverse reactions to BSS PLUS® 


OVERDOSAGE: The solution has no pharmacological action and thus has no potential for overdosage. However, as with any intraocular surgical procedure, the duration of intraocular- manipulation 
should be kept to a minimum. 


(Alcon Surgical 


Surgical Products Division * Alcon Laboratories, Inc. * Fort Worth, Texas 76115 USA 


raged and extensive 


Registration Fee $450 





DURHAM, NORTH CAROLINA 


Einar Stefansson, M.D. 


Eugene DeJuan, M.D. 


D. — Milwaukee, Wisconsin 


George Blankenship, M.D. — Miami, Florida 


Peter Campochiaro, 


M.D. —— Charlottesville, Virgini 


, M.D. —— London, England 
M.D. — Baltimore, Maryland 


, M.D. — Osaka, Japan 


Durham, NC 27710 


(919) 684-6743 


; 
© 
= 
w 
x 
A 


92 
“ae 
$ 
FE 
i 
4 


April 9-11, 1987 
GUEST FACULTY 


THE 1987 DU 
ADVANCED VITREOUS SURGERY COURSE V 


David McLeod 
Yasuo Tano 


Ronald Michels, 


For registration and further information contact: 
CAROL VILAS, Duke Eye Center 


Steve Charles, M.D. -—— Memphis, Tennessee 
Box 3802, 
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Gary Abrams, M 


"AMERICAN JOURNAL OF OPHTHALMOLOGY 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 


areas. In order to stimulate the exchange of experiences audience participation will be encc 


‘DUKE UNIVERSITY 
discussion periods provided. 


Limited Registration 
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ke a fantastic journey to the 


Keeler man corneal endothelium 
epithelium in vivo. The 
moves ler/Konan Specular Micro- 


pe. Never before has such a 
2solution, wide field view 
possible for intraocular 
cedures, implants, photo 
phy, diagnosis and 

of many abnormal 


specular D> 
microscopy “i 
closer to ` 
perfection. ‘4 


ler/Konan Specular 
Ope overcomes the dis- 
as of earlier systems. 
safe, fully controlled 
J over extensive corneal 
and cangshow and take 

phic récord of 2000 + 

: ).79mm area. 
ovement and 
re jn is minimized. Ease 
of lo dn, identification and 
returm to a specific site brings 
new dimensions of precision to 
‘all Clinical and research 
applications. 

Operation of the Specular 
Microscope is remarkably easy 
and safe. It features a unique 
feather-touch floating cone* for 
anation.of the’ cornea, with 

sckable*pressure adjust- 
"T2gms) and over- 

ssure warning buzzer. Pho- 
hy and examination can 



















































done with or without a soft 
ntact lens. You’re in total 
trol, with a highly sensitive, 
function joystick for 
tioning, camera release and 
torized internal focusing to 
eliminate dangerous cone 
movement. 

Other uses include a relief 
ode for topography of retro- 
eal surface; oblique illumi- 
osterior corneal surface 
aging; identification of keratic 
ipitates, infective endo- 

S, lesions, Fuch’s 

strophy and more. 

SGjet closer to the extraor- 
Minary Keeler/Konan Specular 
icroscope. Call today for the 
full, exciting details. *patent pending 


Call Toll-Free: 
-800-523-5620 
n PA, call 215/353-4350) 


KC Kkeeler Instruments, Inc. 


... With the future in sight. 
456 Parkway « Broomall, PA 19008 


D Send me full details & price list for the 
Keeler/Konan Specular Microscope. 


O Please have your representative contact me, 
O Please send me your new catalog. 


Address 











When you make the best-selling retinal 
camera in the United States, there's a temp- 
tation to leave success alone. At Topcon, 
we've always resisted that temptation. 


Our TRC-FE series led the 
market for years. Our first 
generation of variable 
angle cameras, the TRC-W 
series, set the standard for 
the industry. And now, our 
new TRC-50V and TRC- 
SOVT (with tilt) models con- 
tinue to reflect Topcon’s 
distinguished history. 


Topcon’s precision 
optics and brilliant dual 
illumination system allow 
the TRC-50 series retinal 
cameras to produce ultra 
sharp fundus photography 
using 35mm, Polaroid® 
or video formats. 


We've included a 
host of convenient 
features like: 
astigmatic and 
diopter com- 


s 


Our latest generation of retinal cameras 
continues the Topcon tradition of 
quality, reliability and economy. 


pensation devices; a small pupil feature for 
shooting through a pupil opening as small 
as 4.5mm; cordless 35mm motor driven 
camera bodies; a newly engineered base 


assembly for more precise 
alignment; a stereo 
photography mode which 
eliminates angular guess- 
work; and a state-of-the-art 
electronic master control 
console. In addition, the 
TRC-50V/VT accepts a full 
compliment of inter- 
changeable filters via the 
filter access door. 


For flexibility, depend- 
ability and economy in a 
retinal camera, the TRC- 
SOV series by Topcon sets a 
new standard in the indus- 
try. For generations to 


| A QO World of Precision Optics 


Topcon Instrument Corporation of America, 65 West Century Road, Paramus, New Jersey 07652 (201) 261-9450. 
Polaroid is a registered trademark of Polaroid Corporation, Cambridge, MA 
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NEW Sie NEW few NEW 


An Unprecedented Quarterly 
bringing you immediate 
coverage of key current journal 
articles in ophthalmology... 








KEY OPHTHALMOLOGY 
Substantive abstracts of Complete bibliographic 
articles published within the information on the original 
past 6 to 8 months! articles 

Summaries of articles not 
Editorial commentary on normally encountered (such 
every article as foreign publications and 
other specialty journals) 
Illustrations and tables from Addresses of authors for 
the original articles reprint requests 
EDITOR: ASSOCIATE EDITOR: 
J. TERRY ERNEST, M.D., Ph.D THOMAS A. DEUTSCH, M.D. 


Now...a quarterly, service-oriented publication is available that will keep you informed of 
worldwide trends, discoveries, and developments in ophthalmology with unparalleled timeliness! 
KEY OPHTHALMOLOGY brings you abstracts of the most important and clinically applicable 
articles published in the past 6 to 8 months, from a literature base of over 650 medical and allied 
health journals. Each carefully selected article is condensed and critically evaluated by a 
distinguished group of specialists. The volume’s unique design maximizes readability and 
enables the reader to locate specific information quickly. Prescribe a subscription for yourself! 


O Check this box to get your free issue of KEY OPHTHALMOLOGY! 


o Yes,! would like to become a subscriber to KEY OPHTHALMOLOGY (KQOP). 

To become a subscriber to KEY OPHTHALMOLOGY, just mail in this form --OR-- for your 
convenience, call toll-free 800-621-9262 Monday through Friday (Continental U.S, Virgin Islands, 
and Puerto Rico only). In Illinois, call collect 312-726-9746. 


— Practitioner $50.00 — Resident $35.00 — Institution $75.00 — Foreign $50.00 
NAME 

ADDRESS 

CITY D O a 

STATE ZIP Eai MAIL TO: 

PHONE YEAR BOOK MEDICAL PUBLISHERS 
CIRCLE ONE: Visa/MC/AMX # 35 EAST WACKER DRIVE 


CHICAGO, ILLINOIS 60601 
SIGNATURE 


KEY OPHTHALMOLOGY is issued quarterly, one volume per year. 

Prices quoted are in U.S. dollars. Canadian orders will be billed in Canadian funds at the approximate 
current exchange rate. A small additional charge will be made for postage and handling. Illinois and 
Tennessee residents will be billed appropriate sales tax. All prices quoted are subject to change. MZ1 
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RATES FOR AJO 





INSTRUMENTS, PEOPLE, PRACTICES, 


MEETINGS, SERVICES, SUPPLIES 
Classified ads must be received by the 20th of the 2nd month preceding the month of issue. Ads must be typed, double 
Spaced. Payment must accompany the ad. Send ads and payments to the following: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 





RATES (non-commissionable): Limited to 35 words—$75.00. Ad will run three months. No refunds on cancelled ads 


after the first appearance. Count words, including abbreviations, initials or numbers count as one word. Publisher 
assigns a number for box ads at no extra charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionabie): Set within ruled border. One inch minimum—$90.00 per inch, per month. Ads 
over 35 words will be set within a ruled border. A one-inch ad contains approximately 60 words. 


Box number responses must include the box number on the envelope (Box 


address given above. 


POSITIONS AVAILABLE 


PART-TIME OPHTHALMOLOGIST: Large medical group in Los Angeles County seeks 
:-- part-time provider in ophthalmology. ideal candidate will be subspecialist in retinal 


surgery who will also provide primary ophthalmology care. Reply: Box 031 AJO. 


i “GENERAL OPHTHALMOLOGIST: To associate with one-man practice in southeastern New 
i c England. BE/BC. Send C.V. and two references to Box 032 AJO. 


<- ILLINOIS, LOCUM TENENS: Start immediately, high income, high volume general oph- 
thalmology practice. Owner needs help: assist surgery and patients; housing available, 
possibie future career opportunity. Write Box 033 AJO. 


UNIQUE OPPORTUNITY: Eastern Pennsyivania, largely referral practice, quality city, de- 
sires associate. Retinal or plastic training an asset, but not a must. Friendly, exception- 
al staff. Salary, benefits, leading to partnership. Send C.V. to Box 034 AJO. 


GLAUCOMA: Position available for fetlowship-trained physician. Major teaching hospital, 
- Mid-Atlantic urban area. Clinical, teaching and research responsibilities. Financially 
rewarding. Respond to DS&A, 211 N. Whitfield St., Pittsburgh, PA 15206; 800-438- 
2476 (in PA: 412-363-9700). 












HAWAII 
Ophthaimologist, board certitied or eligible, general ophthalmology 
and corneal transplantation. To join 6-man department in prepaid mul- 
tispecialty group in Honolulu, Hawaii. 
WRITE: Hawaii Permanente Medical Group, Inc. 
3288 Moanalua Road 
Honolulu, Hawaii 96819 
AN EQUAL OPPORTUNITY EMPLOYER 








RETINAL VITREOUS SURGEON: Busy retinovitreous practice with a major metropolitan 
midwest setting desires another associate. Superb opportunity with latest facilities and 
approaches. Send resume in confidence to Box 036 AJO. 


500K PRACTICE: Recently purchased by progressive community hospital, needs general 
. ophthalmologist with strong surgical skills. Hospital will provide generous support 
o Po i ei ig need. Outstanding opportunity in Western Pennsylvania. Respond 
zo. te Box 037 AJO. . 





AJO} and should be sent to the 


GENERAL OPHTHALMOLOGIST 


Newly board certified or board eligible ophthalmologist for 1 or 2 years 
private practice experience while paying bills, taking boards, and find- 


ing practice opportunities. Salary $100,000 plus malpractice and 
health insurance. Learn what they didn't teach you in residency about 
running an office while being paid in the Pineywoods of East Texas with 
excellent fishing, hunting, and golfing. Send CV to Box 038 AJO. 





MEDICAL OPHTHALMOLOGIST 


Good opportunity for general ophthalmologist desiring to slow down in 
Pineywoods of East Texas noted for bass-fishing, hunting, and excel- 
lent golfing. Surgery if desired. Alternate low-volume call. Malpractice, 
health insurance, retirement plan. Good staff and equipment. 
$125,000 per year. Send CV to Box 039 AJO. 










VITREO-RETINAL SURGEON 


Greater Boston area to join 3 ophthalmologists and 3 optometrists in 
multi-specialty group of 188 physicians. Must be willing to do some 
general ophthalmology while building retinal practice. Send CV to: Ed- 
ward B. Connolly, M.D., Department of Ophthalmology, Lahey Clinic 
Medical Center, Burlington, MA 01805. 









INDIANA: General Ophthalmologist with subspecialty interest in surgical retinal preferred, 
to join two ophthalmologists in busy practice. Generous first year compensation, lead- 
ing to partnership. Reply to Box 041 AJO. 


MEDICAL OPHTHALMOLOGIST: to join busy general-cataract ophthalmologist in affluent 
area of San Fernando Valley. interest in medical retina would be helpful. Full benefits 
and salary plus percentage. Send C.V. Box 042 AJO. 


ILLINOIS: Very busy 3-man Ophthalmologist’s practice and 1 retinal specialist in need of 
Ophthalmic Technician with clinical experience and expertise in refractions, contact 
lenses, visual fields, photography and ultrasounds. Please send resume. Box 044 AIO. 
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ASSISTANT PROFESSOR 


The Department of Ophthalmology in the School of Medicine at the 
University of Louisville is seeking an Assistant Professor with exper- 
tise in the field of Pediatric Ophthalmology. The individual must be 
eligible for a Kentucky medical license, a Board Certified Ophthalmol- 
ogist, with experience in teaching and able to conduct research. . . . 
salary negotiable. interested candidates should send a letter of appli- 
cation with curriculum vitae to: 


Thom Zimmerman, M.D., Ph.D. 
Professor and Chairman 
University of Louisville 
Depariment of Ophthalmology 
301 East Muhammad Ali Blvd. 
Louisville, Kentucky 40202 


AA/EOE 





WANTED: Associate for busy solo practice on Massachusetts coast. Retina interest de- 
sired but not essential. Write Box 045 AJO. 


OPHTHALMOLOGIST WANTED: To assume a practice in multispecialty clinic in Midwest. 
Send CV and photo. Box 046 AJO. 


KANSAS CITY: Talented General Ophthalmologist or Subspecialist willing to do general 
ophthalmology. Retina or refractive surgery especially desirable. Join soloist in busy 
growing practice. Salary and fringes. Eventual partnership. Clean, progressive city. 
C.V. photo. Box 047 AJO. 


MOLECULAR BIOLOGY/GENETICS: PhD; 3 years Postdoctoral Experience. LSUMC is an 
equal opportunity/affirmative action employer. Send curriculum vitae to David New- 
some, MD, LSU Eye Center, 136 So. Roman St., New Orleans, LA 70112. 


GLAUCOMA SPECIALIST 
Kresge Eye institute, Department of Ophthalmology. Wayne State Uni- 
versity, School of Medicine is seeking a Glaucoma Specialist with in- 
terest in teaching, clinical practice and research. Excellent opportunity 


for Board Certified or eligible individual. Faculty rank; salary and bene- 
fits are negotiable. Position available immediately. Please forward cur- 
riculum vitae and references to: Dong H. Shin, M.D., Ph.D., Professor, 
Department of Ophthalmology, Wayne State University, Kresge Eye 
institute, 3994 John R, Detroit, Michigan 48201. 
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Looking for an ophthalmologist to join a two physician private 
practice in the Midwest. Am seeking someone who will help 
with general office ophthalmology and who has interest and 
experience in pediatric and oculoplastic surgery. Office is 
well-equipped with argon and YAG lasers, Kowa fundus cam- 
era, Octopus 2000, A-scan ultrasound, pachymeter, and much 
more. Hospital facility is convenient. Skilled, efficient surgical 
team to assist in OR and friendly, responsible technical staff to 
assist in office. Please send curriculum vitae and a letter of 
introduction to Box 048 AJO. 


The Hershey Medical Center Division of Ophthalmology is seeking to 
fill two full-time faculty positions, one in Cornea/External Disease and 
one in Vitreo-Retinal surgery. interest in keratorefractive surgery is 
desirable, although not essential, for the position in Cornea/External 
Disease. Candidates must have an interest in supporting the education 
of residents in our fully accredited Ophthaimology residency program. 


Responsibilities for all positions include patient care, teaching, and 
research. Ail positions are available immediately at either the Assis- 
tant or Associate Professor fevel with salary negotiable based upon 
background and experience. At least one year of subspecialty training 
is essential, and all candidates must be at least board eligible. 


Please address all inquiries to: 


Joseph W. Sassani, M.D. 
Division of Ophthaimology 
The Milton S. Hershey Medical Center 
The Pennsylvania State University 
Post Office Box 850 
Hershey, PA 17033 


An Equa! Opportunity/Affirmative Action employer. 





UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 


DEPARTMENT OF OPHTHALMOLOGY 


A SYMPOSIUM IN CELEBRATION OF THE 25TH ANNIVERSARY OF 
THE BASCOM PALMER EYE INSTITUTE 


February 19-21, 1987 


Fontainebleau-Hilton Hotel 


Miami Beach Florida 


A scientific program highlighting current concepts in: 


Lasers: New Applications 

Advances in diagnostic imaging 
(including NMR, echography) 

Immunology & infectious disease 

Glaucoma 

Corneal & refractive surgery 





Retinitis pigmentosa 
Vitreoretinal proliferative 
& vascular disease 
| Pigment epithelium & 

a macula disease 
Tumors 


Presentations will be by the faculty and alumni, joined by leaders in the field of ophthalmology. 


A gala social program of activities will also celebrate the silver anniversary. Approved for 16.5 hours AMA Category | 

_. credit. Registration fee, including the social program, is $400 for practitioners and $200 for residents and fellows upon 

_. written application from their Department Chairman. Make fee payable to: "Continuing Education in Ophthalmology, 
< ine.” -—P.O. Box 610326, Miami, Florida 33261-0326 (305/326-6099). 








Circumferential haptics 
with a uniform width 
along the entire loop offer 
broad-based fixation and 
maximum flexibility. 


gq 


Centra-Flex is 0.3mm thinner than a 
two-piece lens at the edge of the optic 
and weighs 0.9mg less than a Sinskey 
style lens. 
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moot daing UV 
most damaging 
wavelengths with 

the lowest concen- _ 
tration of UV chro- 
mophore! © 


YAG compatibility is achieved 
without ridges or embossments 
that compromise the visual 
properties of the full 6.0mm 


optic. 


Introducing 
Centra-Flex: 
The one-piece 
lens that 
surpasses 
two-piece 
flexibility. 





The new one-piece Centra-Flex UI67 
sets the standard for flexibility in a one- 
piece lens design. 

In fact, Centra-Flex loops are com- 
pressed 2.0mm by a force of only 0.14gm. 
That’s approximately half the force needed 
to similarly compress a Sinskey style lens 
and less than one third the force needed 
for other one-piece PMMA lenses. 

Optimal stability also is a key feature 
of the new Centra-Flex design. Because 
PMMA has a higher plastic memory than 
polypropylene, PMMA haptics resist 
changes in shape, which results in better 
centration. | 

A full 0.3mm separation between the 
lens and capsular bag minimizes the 
potential for YAG laser damage. Yet the 
6.0mm optical zone remains uncompro- 4 
mised by elements such as ridges or | 
embossments. Positioning holes are 
located outside the optical zone to ensure 
the full 6.0mm of refractive area. 

Why not learn more about Centra- 

Flex? This new lens offers unprecedented 
flexibility and stability — all in one piece. 


'Mckeller and Allen, Photochemistry of Polymers. 






Caution: Investigational Device Limited by 
United States Law to Investigational Use. 


Quality through technology 


O INTERMEDICS 
) INTRAOCULAR 


2650 E. Foothill Boulevard, Pasadena, CA 91107 4 
Phone: (800) 423-4866 or (818) 796-0281 
Telex: 182195 INTERMED-PAS 













Intermedics Ophthalmics Japan K.K. 
Tokyo, Japan 
81-3-239-2552 FAX: 81-3-239-2553 


Intermedic Ophthalmic GMBH 
Hamburg, West Germany 
49-040-531-1075/76 Telex: 2165971 


Intermedics Ophthalm 
North York, Ontario Canada 
(416) 497-8440 Telex: 06986618 


ics Products 






The 

Division of Ophthalmology 
al 

The Milton S. Hershey Medical Center 
of 
The Pennsylvania State University 
is pleased to announce 
the association of 
LENWORTH N. JOHNSON, M.D. 
as Assistant Professor and 
Head of the Neuro-Ophthaimology Section 


Dr. Johnson received his medica! degree from Albany Medical College and 
took his residency training in Neurology at the University of California at Irvine 
Medical Center and Ophthalmology at Albany Medical Center Hospital. Spe- 
cializing in Neuro-Ophthaimology, Dr. Johnson was awarded a Heed Founda- 
tion fellowship and recently completed his fellowship training at the Jules Stein 
Eye institute. 


Appointments may be made 
with Dr. Johnson 
by contacting the Ophthalmology Clinic 
at 717-531-8696 





~ ASSOCIATE NEEDED: Flourishing ophthalmology practice in quaint New England commu- 

“nity. Subspecialty in retina preferred. For details send Curriculum Vitae to: Durham 

Medical Search, 205 Linwood Avenue, Buffalo, NY 14209, or call 1-800-633-7724 
_. (USA), 1-800-367-2356 (NYS). 


-PEDIATRIC OPHTHALMOLOGY: Partner needed by pediatric ophthalmologist. Large, 
`- growing southeastern city. Must be fellowship-trained. Send CV. Box 049 AJO. 


PACIFIC NORTHWEST 
Associate desired to replace retiring partner. Seeking a general oph- 
thalmologist that is recently out of training. Any subspecialty interest 
would be helpful but not necessary. This is a busy growing ethical 


practice with modern equipment and its own facility, less than 1 hour 
from Seattie. Nearby hospital is expanding with new lasers and ASC. 
Startup in summer of 86 to summer 87. Send CV and picture to Box 
050 AJO. 





MEDICAL OPHTHALMOLOGIST/MEDICAL RETINAL SPECIALIST: Full-time position with 

-Vitreoretinal subspecialty practice in Southeast. Ultrasound, electrophysiology, fluo- 
escein angiography, krypton and argon laser. We can provide training if necessary. 
Salary negotiable. Send complete CV to: Box 051 AJO. 


















POSITIONS WANTED 


ESIDENCY WANTED: Dermatologist, 42, Board-Certified in Dermatology and Dermato- 





“pathology seeking ophthalmology residency for career change. Excellent references. 
Much clinical and teaching experience. Hope to utilize present skills for extra contribu- 
tion to residency program. Box 043 AJO. 





PRACTICES FOR SALE 


PEDIATRIC OPHTHALMOLOGY PRACTICE FOR SALE: Eastern sunbelt. Large, well-estab- 


lished. May be expanded to adult general ophthalmology. M.D. returning to academics. 
Willing to stay and introduce. Box 023 AJO, 


STATE OF THE ART EYE CLINIC/OUTPATIENT SURGERY CENTER: Modern offices fully- 
equipped. High volume cataract surgery. Guaranteed income, benefits package. Fam- 
ily oriented midwestern community. Contact Physician International, 4-JO Vermont 
Street, Buffalo, NY 14213. (716) 884-3700. 









EQUIPMENT WANTED 
EDED: Used Kretz 7200 MA standardized A-scan ultrasound machine. Contact Sue 
Villemaire, Retina Associates, 100 Charles River Plaza, Boston, MA (617) 523-7810. 
EQUIPMENT FOR SALE 


OM UNITS $4,995.00; POWER POISE UNITS $3,500.00; AO SLIT LAMPS 
00; GREENS REFRACTORS $2,200.00. See you in New Orleans Booth #2002. 
‘acting Equipment Company, 3808 W. North Avenue, Chicago, Illinois 
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OPHTHALMOLOGY RECRUITING: interview Ophthalmology Search specializes in recruit- 
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ing Ophthalmologists, Ophthalmic Technicians, O.R. Nurses, Photographers, etc. Na- 
tionwide service. Contact Olive Levit VP, (713) 864-9898, interview Ophthalmology ~ 
Search, 2525 North Loop West #304, Houston, TX 77008. i 


FELLOWSHIPS 


VITREORETINAL FELLOWSHIP 


Two Years 
Positions available starting July, 1988 
For further information 
Piease write 
P, O. Box 721624 
Houston, Texas 77272-1624 


FELLOWSHIP IN ADULT AND PEDIATRIC NEURO-OPHTHALOMOLGY, ORBIT, AND 
OCULO-PLASTIC SURGERY 


The one-year program offers in-depth experience in diagnosis and 
treatment with the requirement that the fellow will undertake a re- 
search program. The faculty includes Jonathan D. Wirtschafter, M.D. 
(Director), Robert D. Letson, M.D., C. Gail Summers, M.D., and J. Doug- 
las Cameron, M.D. Next opening, July 1987. Contact: 
J. D. Wirtschafter, M.D. 
Department of Ophthalmology 
University of Minnesota Medical School 
Minneapolis, MN 55455 
(612) 625-4400 
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Faculty Positions Available |- 
Department of Ophthalmology | | 
Scheie Eye Institute 


Presbyterian-University of Pennsylvania Medical Center 





The University of Pennsylvania School of Medicine, 
Department of Ophthalmology, invites applications for full- 
time faculty positions at the rank of Assistant Professor 
beginning September 1, 1986. 


We are seeking a Board-certified ophthalmologist who has 
had at least 12 months fellowship training both in ocular 
pathology and in ophthalmic research. Research and 
teaching experience in ocular pathology and clinical 
ophthalmology is required. 


We also seek a Board-certified ophthalmologist who 
has had a minimum of 12 months fellowship training in cornea 
and external eye disease. Duties include teaching residents 
and medical students and patient care. A strong interest in 
laboratory and clinical research is highly desirable. 


The University of Pennsylvania is an equal opportunity |. 

employer. For each academic position, salary is commensu- f- 

rate with experience and qualifications. Please submit 

applications together with curriculum vitae and bibliography — 

to: . 
Theodore Krupin, M.D. 
Professor and Acting Chairman 
Department of Ophthalmology | 
Scheie Eye Institute = | 
51 North 39th Street $ 
Philadelphia, PA 19104. re © 
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Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 


Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 
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Glaucoma 
Medical & Surgical Retina 
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Oncology 
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BETOPTIC® Ophthalmic Solution 


(betaxolol hydrochloride) 0 5% as base 


CONTRAINDICATIONS: BETOPTIC Ophthalmic 
Solution is contraindicated in patients with sinus 
bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, in 
patients with overt cardiac failure, and in those 
patients with hypersensitivity to any component of 
this product 


WARNING: Although BETOPTIC Ophthalmic 
Solution has had little or no effect on heart rate or 
blood pressure in clinical studies, caution should 
be observed in treating patients with a history of 
cardiac failure. Treatment with BETOPTIC 
Ophthalmic Solution should be discontinued at 
the first signs of cardiac failure 


PRECAUTIONS: Patients who are receiving a 
beta-adrenergic blocking agent orally and 
BETOPTIC Ophthalmic Solution should be 
observed for a potential additive effect either on 
the intraocular pressure or on the known systemic 
effects of beta blockade. 

While BETOPTIC Ophthalmic Solution has 
demonstrated a low potential for systemic effect. 
it should be used with caution in patients with 
diabetes (especially labile diabetes) because of 
possible masking of signs and symptoms of acute 
hypoglycemia. Beta-adrenergic blocking agents 
may mask certain signs and symptoms of 
hyperthyroidism and their abrupt withdrawal 
ix precipitate a thyroid storm 

onsideration should be given to the gradual 
withdrawal of beta-adrenergic blocking agents 
prior to general anesthesia because of the 
reduced ability of the heart to respond to 
beta-adrenergically mediated sympathetic reflex 
stimull. 


Pulmonary: BETOPTIC Ophthalmic Solution, a 
cardioselective beta-blocker, has produced only 
minimal effects in patients with reactive airway 
disease; however, caution should be exercised in 
the treatment of patients with excessive restriction 
of pulmonary function 


Drug Interactions: Although BETOPTIC 
Ophthalmic Solution used alone has little or no 
effect on pupil size, mydriasis resulting from 
concomitant therapy with BETOPTIC Ophthalmic 
Solution and epinephrine has been reported 
occasionally 

Close observation of the patient is 
recommended when a beta-blocker is 
administered to patients receiving 
catecholamine-depleting drugs such as 
reserpine, because of possible additive effects 
and the production of hypotension and/or 
bradycardia. Caution should be exercised in 
patients using concomitant adrenergic 
psychotropic drugs 


Ocular: In patients with angle-closure glaucoma 
the immediate treatment objective is to re-open 
the angle by constriction of the pupil with a miotic 
agent. Betaxolol has no effect on the pup, 
therefore, BETOPTIC Ophthalmic Solution should 
be used with a miotic to reduce elevated 
intraocular pressure in angle-closure glaucoma 

As with the use of other antiglaucoma drugs 
diminished responsiveness to BETOPTIC 
Ophthalmic Solution after prolonged therapy has 
been reported in some patients. However in one 
long-term study in which 250 patients have been 
followed for a mean period of two years, no 
significant difference in mean intraocular pressure 
has been observed after initial stabilization 


nancy and Nursing: As with any drug, 
BETOPTIC Ophthalmic Solution should be used in 
pregnant or nursing women only when the 
anticipated benefits outweigh the risks 


Usage in Children: Clinica! studies to establish 
the safety and efficacy in children have not been 
performed 

ADVERSE REACTIONS: 

Ocular: BETOPTIC Ophthalmic Solution has been 
well tolerated. Discomfort of short duration was 
experienced by one in four patients, but none 
discontinued therapy; occasional tearing has 
been reported. Rare instances of decreased 
corneal sensitivity, erythema, itching sensation, 
cornea! punctate staining, keratitis, anisocoria 
and photophobia have been reported 


Systemic: Systemic reactions following topical 
administration of BETOPTIC Ophthalmic Solution 
have been reported rarely (e.g.. insomnia and 
depressive neurosis) 
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Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 
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Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 


Unsurpassed long-term efficacy and 
virtually no interference with 
daily activities. Betoptic Long-term Evaluation 





m Clinically proven in four-year or eg) 
multicenter trials (Figure 1). 
= Unlike timolol and levobunolol, — 24 
Betoptic has virtually no 
systemic effects.* — 22 
™B.1.D. dosage provides sani 
predictable, 24-hour 
control of IOP. — 18 
1 2 3 
YEARS 


Ideal for the typical glaucoma patient 
because it’s oculospecific.' 






m Seven of 10 patients with glaucoma have Glaucoma Patients with 
concomitant disease conditions; they may be Concomitant Diseases’ 
placed on oral medications by other Total Patients with 
physicians and fail to inform you (Figure 2).' Glaucoma 1,563 

® Timolol and levobunolol have significant % with concomitant 
systemic effects and may interact with oral diseases 
therapy. Angina — 6.1 

m Oculospecific Betoptic has virtually no Arrhythmia 1.7 
systemic effects. Asthma eie 


Chronic Bronchitis 4.2 
Depression 3.3 
Diabetes 12.1 
Emphysema 1.9 
Start all your newly Hypertension 30.4 
Previous Myocardial 


diagnosed patients on Infarction 42 


Æ With Betoptic, significant interaction with oral 
medications is unlikely.* 


betaxolol HCI 


sterile ophthalmic solution 0.5% 


*Patients receiving an oral beta blocker and BETOPTIC should be observed for potential additive effect on 
known systemic effects of beta blockade. Caution should be exercised in patients receiving catecholamine- 
depleting drugs. Although BETOPTIC has produced only minimal effects in patients with reactive airway dis- 
ease, caution should be exercised in the treating of patients with excessive restriction of pulmonary function. 

tOculospecific denotes that at ophthalmic dosage, the pharmacologically effective level is restricted 
primarily to the eye. 


See adjacent page for brief summary of prescribing information. 
1. Data on file, Alcon Laboratories, Inc. © 1986 Alcon Laboratories, Inc. 
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Viroptic* vs. IDU 
VIROPTIC 
96.3% 


for treating ERT ~< 2 
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In two different clinical trials 
comparing Viroptic to IDU 7 2 __ VIROPTIC 
(idoxuridine) and ARA-A “= å ohra 
(adenine arabinoside or a a Number 20 
vidarabine) in the healing of ee J Patients | 
dendritic lesions, Viroptic ete, = 

demonstrated superior a a 
efficacy." = iait 


(Medical artist's conception of typical Dendritic Lesion) 
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Adapted from Adenine Arabinoside: An Antiviral 
Agent Raven Press, New York, 1975, p 4032 
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for treating Aa l 
A A F Number 
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In two different clinical trials ' 
comparing Viroptic to IDU 
and ARA-A in the healing of 
geographic lesions, Viroptic ra e 
again proved to be superior l ia <2 
in efficacy.'? ' 


0 
Adapted from Adenine Arabinoside: An Antiviral 
Agent, Raven Press, New York, 1975, p 403.2 
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Healed* 


Viroptic’vs ARA-A ° ° 


trials responded within two weeks. By contrast, an 
examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
three weeks of therapy. So for some patients, treat- 
ment with Viroptic may mean relief from suffering 
and recovery from herpetic keratitis a full week 
sooner. 


More Convenient 


Viroptic solution needs to be administered only 
during waking hours, so sleep isn’t interrupted. 
And, unlike messy, hard-to-apply ointments which 
can cause temporary blurring of vision, clear, 
soothing Viroptic solution is easy to use. Its special 
Drop Dose” dispenser bottle ensures precise 
dosing and helps avoid medication waste. 


eewe do use idoxuridine and vidarabine where acute 
infections do not respond to trifluridine, but, in my opinion, 


trifluridine is now t. 


drug of choice for the treatment of 


superficial herpes, with no exceptions. eo 


References 
1. Data on file, Medical Division, Burroughs Wellcome Co. 


2. McKinnon JR, McGill JI, Jones BR: A coded clinical evaluation of adenine arabinoside and trifluorothymidine in the treatment of 
ulcerative herpetic keratitis, in Pavan-Langston D, Buchanan RA, Alford CA Jr (eds ): Adenine Arabinoside: An Antiviral Agent, 
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caused by Herpes Simplex Virus 
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Before prescribing VIROPTIC (trifluridine ), please consult full prescribing informa- 
tion in B. W. Co.® literature or PDR. The following is a brief summary: 


INDICATIONS AND USAGE: Primary keratoconjunctivitis and recurrent epithelial 
keratitis due to Herpes simplex virus, types 1 and 2. 


CONTRAINDICATIONS: Hypersensitivity or chemical intolerance to trifluridine. 


WARNINGS: Do not administer more than nine drops daily. If there is no sign of im- 
provement after seven days or complete re-epithelialization has not occurred after 14 
days, other forms of therapy should be considered. Avoid administering VIROPTIC 
continuously for longer than 21 days. 

PRECAUTIONS: 

General: Prescribe only for clinically diagnosed herpetic keratitis. May cause mild 
local irritation (usually transient ). Viral resistance may possibly develop, though it 
has not been reported in vitro. 

Drug Interactions: VIROPTIC has been administered without apparent adverse in- 
teraction with certain antibiotics, certain steroids, and certain other ophthalmic 
drugs. Please see complete prescribing information. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Studies of mutagenicity 
and oncogenicity have been inconclusive. 





Pregnancy: Do not use in pregnant women unless potential benefits outweigh poten- 
tial risks. Based upon animal findings, it is unlikely that VIROPTIC would cause em- 
bryonic or fetal damage if given in recommended ophthalmic dosage to pregnant 
women. A safe dose has not been established for human embryo or fetus. 

Nursing Mothers: It is unlikely that VIROPTIC, administered in the eye as indicated, 
will be excreted in human milk, but the drug should not be prescribed for nursing 
mothers unless potential benefits outweigh potential risks. 

ADVERSE REACTIONS: Most frequently reported: mild, transient burning or stinging 

upon instillation (4.6% ), palpebral edema (2.8% ). Others, in decreasing order of fre- 

quency: superficial punctate keratopathy, epithelial keratopathy, hypersensitivity re- 


action, stromal edema, irritation, keratitis sicca, hyperemia, increased intraocular 
pressure. 


SUPPLIED: 7.5 ml Drop Dose® plastic dispenser bottle. 
Burroughs Wellcome Co. 
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Wellcome | Research Triangle Park, N.C. 27709 
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To listen and wait. 
To size up the situation. 


To look for opportunity and 
develop it where no one else 
does. 


Taking the edge is being 
lucky, because youre 
diligent. It's being 
opportunistic, because 
you're tuned in. 


The Ophthalmic Products 
Division of Optical Radiation 
Corporation takes this 
business philosophy very 
seriously. 





al Actually, it's more than our 
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(gentamicin sulfate, U!S.P 3 mg/ml) | 
equivalent to 3 mg/ml gentamicin \ 


Liquifilm® sterile ophthalmic solution 
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For surgical and in-office conditions, where a ' 
broad spectrum antibiotic is\indicated,\the activity 
of Genoptic is comparable to that of tobramycin, \ _ 


5 


but at a lower cost* : on as 
And the unique Liquifilm® (polyvinyl alcohol) — ie 


1.4% vehicle soothes and cools while enhancing | 


drug contact time. : yg GEA \ 


*Based on average wholesale prices, November, 1985. 
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_ INDICATIONS AND USAGE Genoptic Liquifilm sterile ophthalmic solution is indicated in the topical treatment of infections of the external 7 'e a 








_ and its adnexa caused by susceptible bacteria. Such infections include conjunctivitis, keratitis and toconjunctivitis, corneal ulcers, b itis 
and njunctivitis, acute meibomianitis, and dac ystitis. CONTRAINDICATIONS This product is contraindicated in patients with — 

í known hypersensitivities to any of its components. W. GS Genoptic Liquifilm is not for injection. It should never be ne cted subconjunc- 
- tivally, nor should it be introduced directly into the anterior chamber of the eye. PRECAUTIONS General: Prolonged use of top cal antil 


-may give rise to overgrowth of nonsusceptible microorganisms, such as fungi. Should this occur, or if irritation or hypersensitivity to 
of the drug develops, discontinue use of the preparation and institute appropriate thera 


anyicc 
_ There are no published carcinogenicity a impairment of fertility studies on gentamicin. Negative results have been repor u 
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_ Michel Gonvers, MD——Lausanne, Switzerland Michael Trese, MD—Royal Oak, Michigan 
Wafik Hefni, MD—Cairo, Egypt Relya Zivojnovic—Rotterdam, Holland 


Mahmoud Hamdi Ibrahim, MD—Cairo, Egypt 
REGISTRATION LIMITED! REGISTRATION FEE: $500 SPOUSE/GUEST FEE: $200 


FOR MORE INFORMATION CONTACT: 
Omar Rashed, MD, 54 El-Thawra St., Heliopolis, Cairo, Egypt 





EMORY UNIVERSITY SCHOOL OF MEDICINE 
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OPHTHALMOLOGY FOR THE COMING DECADE 
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David J. Apple, M.D.* Alan M. Kozarsky, M.D. 
Richard H. Keates, M.D. Course Director 
David J. Schanzlin, M.D.** 
Tom S. Tooma, M.D. Members of the Department 
Physicians Management by Scroggins of Ophthalmology Faculty 





= CORE TOPICS 


Pathology of Intraocular Lenses; Endophakoemuisification: 
Keratorefractive Surgery; Practice Management/Automation 


REGISTRATION 


Course fee $295.00 


For more information, contact Marianne Jackson, Course Coordinator 
Emory Eye Center, 1st floor, 1327 Clifton Rd., N.E. At! lanta, GA 30322 
or call eos -O114, extension 3433. 
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Four 1mm footplates inhibit 
synechia formation. 


Computer-aided 
design sets 


new standards 
of performance. 


Stress is more evenly distrib- 
uted along the entire haptic. 





Sophisticated computer modeling 
has produced the new Interflex™ ACL, 
a one-piece lens with significant structural 
improvements that increase both strength 
and flexibility. 

Finite element analysis has resulted 
in a lens with evenly distributed stresses. 
The Interflex lens has withstood flex 
testing comparable to rubbing the eye 40 
times a minute, 24 hours a day for 50 
years. It has undergone a 25° torque test 
for 100 million cycles. 

Dardenne testing was used to con- 
firm the stability of the lens. Footplates 
maintain contact and the optic remains 
well centered even with substantial com- 
pression forces applied at various angles. 

Production techniques for the new 
Interflex lens are as exacting as the 
design criteria. Computer-controlled lathe- 
cutting and milling plus a proprietary 
polishing process result in lenses of 
unsurpassed quality. 

Add highly efficient UVEX protec- 
tion and you have the most advanced 
one-piece ACL available today. Look into 
it. There’s much more to the Interflex 
lens than meets the eye. 

1. McKellar and Allen, Photochemistry of Polymers. 






Caution: Investigational Device Limited by 
United States Law to Investigational Use. 


Quality through technology. 


@ INTERMEDICS 
+ INTRAOCULAR 


PO, Box 70670, Pasadena, CA 91107 
(800) 423-4866 or (818) 796-0281 Telex: 201294 








intermedics Ophthalmics Japan K.K. Intermedics Ophthalmics GMBH Intermedics Ophthalmics Products 
Tokyo, Japan Hamburg, West Germany North York, Ontario Canada 
81-3-239-2552 FAX: 81-3-239-2553 49-040-531-1075/76 Telex: 2165971 (416) 497-8440 Telex: 06986618 
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its new line of generic 






for ophthalmic use. 


Other specialties have long recog- 
zed the economics of generic 
rugs. Now Spectra can offer 
he same savings to ophthal- 
nologists and other eye care 
orofessionals, plus: 

Spectra 

quality - 

ul drugs are produced under 
zood manufacturing 

yractices and meet the 

ughest quality standards. 
spectra 

>onvenience - 

yackaging and labeling 

1as been carried out 

vith you and your 
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LJ SPS Nutrisol (Balanced Salt Solution), 
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Anesthetic 
SPS Pro-Paracaine 15.0 ml 
Anti-infective 

SPS Chlor-Amphenicol 7.5 ml 
SPS Sulfa-Cetamide 15.0 ml 


Anti-inflammatory 

SPS Dexa-Methasone 5.0 ml 

SPS Pred-Nisolone (0.125%) 5.0 ml 
SPS Pred-Nisolone (1.0%) 5.0 ml 


Decongestant 

SPS Naph-Azoline 15.0 ml 
Diagnostic 

SPS Fluresthetic 5.0 ml 

SPS Rose-Bengal 5.0 ml 
Glaucoma 

SPS Pilo-Carpine (1.0%) 15.0 ml 
SPS Pilo-Carpine (2.0%) 15.0 ml 
SPS Pilo-Carpine (4.0%) 15.0 ml 
Intraocular Irrigating Solutions, 
Nutrisol 200 ml 

Nutrisol 500 ml 

Mydriatic Cycloplegic 

SPS Atro-Pine 5.0 ml 

SPS Cyclo-Pentolate 15.0 ml 
SPS Tro-Picamide 15.0 ml 
Steroid Anti-Infective 
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SPS Pred-Sulfa 5.0 ml 
SPS Hydro-Mycin 5.0 ml 


Non-Prescription 
SPS Extra-Tears 15.0 ml 


For more information including detailed 
descriptions, summary briefs, price and 
delivery, please write or call toll free: 


‘i 1-800-225-2578 


1-800-344-3390 
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Pharmaceutical Services, Inc. 


| Hanover Business Park 
155 Webster Street 
| Hanover. MA 02339 
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Save $25 by ordering NOW! 
NEW! 

= (cy Ze CORNEAL SURGERY: 

-o S JaW Theory, Technique, and Tissue 
-n A Edited by Frederick S. Brightbill, 8 


Sexe reo ONR, 
BR peak ote ts 
ig 


M.D; with 146 contributors. -~ 


n y From the fascinating developments in radial keratotomy 
noo l E | to all aspects of eye banking and corneal transplantation, 

n ge you'll find the answers in this new reference. You wont find a 

more comprehensive review of corneal surgery anywhere! 

. covers the latest kerato-refractive surgical procedures — 
including radial keratotomy, synthetic keratophakia, 
myopic keratomileusis, epikeratophakia, and astigmatic 
alterations 

« discusses the most current information and techniques in 
penetrating keratoplasty — including phakic keratoplasty, 
aphakic keratoplasty, pseudophakic keratoplasty, surgical 
management of pseudophakic corneal edema, manage- 
ment of intraocular lenses, suture materials and techni- 
ques, graft rejection, and much more 

e highlights text discussions with over 740 clinical 
photographs, micrographs, and line drawings — over 170 
in full color 

October, 1986. Approx. 704 pages, 622 illustrations. (0981-X) In- 

troductory price $99.95 ($124.95 when offer expires) Order 
























ew 3rd Edition! 
STEREOSCOPIC ATLAS OF 
ACULAR DISEASES 
By J. Donald M. Gass, M.D. 


Just look at these reviews of previous edi- 
tions of this classic! 

“So rich in information that one feels the 

term ‘atlas’ does not convey all this unusual 

and extraordinarily readable book has to 
offer... beautiful, updated and enlarged 

... useful to the researcher, the clinician, 

and the teacher interested in the retina.” 

(American Journal of Ophthalmology) 

“A classic reference text on the subject of 

macular diseases.” (Canadian Medical Associa- 

tion Journal 

“The photographic material is of first-class 

quality ... a must for anyone who is con- 

cerned with macular disease.” (ACTA 

Ophthalmologica) 

Now in two volumes, this classic atlas will 
assist you in the differential diagnosis, prog- 
nosis, and treatment of macular diseases. 
Dont miss it! 

e correlates the clinical appearance of the 
macula with the fluorescein angio-graphic 
findings and histopathology, using color : -o os ( VMS a Vey, / Udaya 
stereo fundus photographs, fluorescein : Dark oe : a Week oo 
angiograms, photomicrographs, black and : : - ~ -0 
white photographs, and schematic 
drawings 

* covers diseases causing choroidal exudative 
and hemorrhagic localized detachment of 
the retina and pigment epithelium, 
macular dysfunction caused by retinal 
vascular disorders; traumatic retinopathy: 
toxic diseases affecting the pigment 
epithelium and retina; neoplastic diseases 




















































RETINOPATHY OF PREMATURITY: 


Current Concepts and Controversies 


Edited by Alice R. McPherson, M.D. Helen Mintz 
Hittner, M.D. and Frank L. Kretzer Ph.D. with 15 
contributors. 

with the most current information on patient 
selection, timing of therapy, surgical procedures, 
and follow-up care in this new volume, you can 
compare the treatment approaches and results 
of experts and apply them to suit the needs of 
your own practice — a sure path to optimum pa- 
tient care! 
1986. 237 pages, 170 illustrations. (D-3322-2) Mosby 
distributes this BC. Decker, Inc. publication. $45.00 



























FREE for 30 days! Please send me the books I've checked below. 
| GASS (1752-9) About $175.00 

3 BRIGHTBILL (0981-X) introductory price $99.95 ($124.95 when offer expires) 
“> MCPHERSON (0-3322-2) $45.00 


Piease print or type. 
: Bil me, plus shipping charges 















| MasterCard © VISA 









































| of the retina and optic disc: macular Card s. a Exp. date 
dysfunction caused by vitreous and Name 
vitreoretinal interface abnormalities; 
photocoagulation treatment of macular Address 
diseases: and much more 
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December 1986. Approx. 576 pages, 1.612 il- ay state Zip 
justrations in two volumes. includes View- Bus, phone - - 
Master? for viewing steroscopic slides. specialty 








(1752-9) About $175.00 


To properly process purchase orders and for more personal service, maii this coupon to: Dennis Carson, The CV. 
Mosby Company, 11830 Westline industrial Dr, St. Louis. MO 63146, 30 day approval good in US, and Canada. PRICES 
SLIGHTLY HIGHER OUTSIDE US. Outside US. and Canada, please pay by check or money order in U5, dollars. ALL PRICES 


SUBJECT TO CHANGE. Add applicable sales tax, 
AMS 105-037-0353 
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“The Wilmer Institute 
The Johns Hopkins Medical Institutions 


Current Concepts in Ophthalmology 


An Update On Refractive Corneal Surgery (RKs and Epigrafts), IOLs, Lasers, Glaucoma, 
Strabismus, Retinal Diseases, And eee Recent t Developments 








VAIL, COLORADO 


March 14 - 21, 1987 


eean (Corresponds with spring break for many schools) 


DORADO BEACH, PUERTO RICO 


February 22 - March 1, 1987 


Course Directors 
Walter J. Stark, M.D. 
Ronald G. Michels, M.D. 










Course Directors 
ae Waiter J. Stark, M.D. 
dP Ronald G. Michels, M.D. 


N Faculty 
A. Edward Maumenee, M.D. ~ Robert M. Sinskey, M.D. 
Dan B. Jones, M.D. $ o a Harry A. Quigley, M.D. 
David L. Guyton, M.D. zi Stuart L. Fine, M.D. 





Faculty 


irene H. Maumenee, M.D. E tS Kenneth R. Kenyon, M.D. 
Others To Be Announced i 4 Robert P. Murphy, M.D. 

| W. Richard Green, M.D. 
Credits: 30 AMA Category | = Charles P. Wilkinson, M.D. 
Registration Fee: $450.00, $300.00 (those in training) | Alden James, M.D. 


Others To Be Announced 


Credits: 30 AMA Category | 
Registration Fee: $450.00, $300.00 (those in training) 


plus an optional INVESTMENT SEMINAR 
for spouses 


plus an optional INVESTMENT SEMINAR 
for spouses 


| information: Diane Heydinger, Office of Continuing Education, Turner 22, 720 Rutland Avenue, Baltimore, Maryland 21205, (301) 955-6046 





THE 1987 DUKE 


ADVANCED VITREOUS SURGERY COURSE V 
April 9-11, 1987 
DUKE UNIVERSITY DURHAM, NORTH CAROLINA 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 
areas. in order to stimulate the exchange of experiences audience participation will be encouraged and extensive 
discussion periods provided. 


GUEST FACULTY 
Gary Abrams, M.D. —— Milwaukee, Wisconsin 
George Blankenship, M.D. — Miami, Florida 
Peter Campochiaro, M.D. — Charlottesville, Virginia 
Steve Charles, M.D. — Memphis, Tennessee 
David McLeod, M.D. — London, England 
Ronald Michels, M.D. — Baltimore, Maryland 
Yasuo Tano, M.D. — Osaka, Japan 
Relya Zivojnovic, M.D. — Rotterdam, Holland 


DUKE FACULTY 
Robert Machemer, M.D. Eugene DeJuan, M.D. 
Brooks W. McCuen, li, M.D. Einar Stefansson, M.D. 


For registration and further information contact: 


CAROL VILAS, Duke Eye Center 
Box 3802, Durham, NC 27710 
(919) 684-6743 Oo 
Limited Registration | Registration Fee $450 
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BIOMETRY AND/OR PACHYMETRY 
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biophysic medical inc. 


When Only Quality Comes First 





A new point of view 
for the typical 
glaucoma patient. 






uperior 
ong-term 
management 
with 
Betoptic 


r 








Alcon 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 


Unsurpassed long-term efficacy and 
virtually no interference with 
daily activities. Betoptic Long-term Evaluation 


® Clinically proven in four-year sil SoU 
multicenter trials (Figure 1).’ 

® Unlike timolol and levobunolol, a id 
Betoptic has virtually no 
systemic effects.* — 22 


=™B.1.D. dosage provides 
predictable, 24-hour 


control of IOP. — 18 
1 2 3 


YEARS 


Ideal for the typical glaucoma patient 
because it’s oculospecific.t 






m Seven of 10 patients with glaucoma have Glaucoma Patients with 
concomitant disease conditions; they may be Concomitant Diseases 
placed on oral medications by other Total Patients with 
physicians and fail to inform you (Figure 2).' Glaucoma 1,563 

E Timolol and levobunolol have significant % with concomitant 
systemic effects and may interact with oral diseases 
therapy. Angina — 6.1 

® Oculospecific Betoptic has virtually no Arrhythmia i 
systemic effects. Asthma 3.3 


Chronic Bronchitis 4.2 
Depression 3.3 
Diabetes 12.1 


Start all your newly eani + Sas 
Previous Myocardial 


diagnosed patients on Infarction 42 


= With Betoptic, significant interaction with oral 
medications is unlikely.* 


betaxolol HCI 


sterile ophthalmic solution 0.5% 


*Patients receiving an oral beta blocker and BETOPTIC should be observed for potential additive effect on 
known systemic effects of beta blockade. Caution should be exercised in patients receiving catecholamine- 
depleting drugs. Although BETOPTIC has produced only minimal effects in patients with reactive airway dis- 
ease, caution should be exercised in the treating of patients with excessive restriction of pulmonary function. 

tOculospecific denotes that at ophthalmic dosage, the pharmacologically effective level is restricted 
primarily to the eye. 


See adjacent page for brief summary of prescribing information. 
1. Data on file, Alcon Laboratories, Inc. © 1986 Alcon Laboratories, Inc. 


22 


> 


AMERICAN JOURNAL OF OPHTHALMOLOGY September, 1986 


BETOPTIC® Ophthalmic Solution 
(betaxolol hydrochloride) 0.5% as base 
CONTRAINDICATIONS: BETOPTIC Ophthalmic 
Solution is contraindicated in patients with sinus 
bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, in 
patients with overt cardiac failure, and in those 
patients with hypersensitivity to any component of 
this product. 


WARNING: Although BETOPTIC Ophthalmic 
Solution has had little or no effect on heart rate or 
blood pressure in clinical studies, caution should 
be observed in treating patients with a history of 
cardiac failure. Treatment with BETOPTIC 
Ophthalmic Solution should be discontinued at 
the first signs of cardiac failure. 


PRECAUTIONS: Patients who are receiving a 
beta-adrenergic blocking agent orally and 
BETOPTIC Ophthalmic Solution should be 
observed for a potential additive effect either on 
the intraocular pressure or on the known systemic 
effects of beta blockade. 

While BETOPTIC Ophthalmic Solution has 
demonstrated a low potential for systemic effect, 
it should be used with caution in patients with 
diabetes (especially labile diabetes) because of 
possible masking of signs and symptoms of acute 
hypoglycemia. Beta-adrenergic blocking agents 
may mask certain signs and symptoms of 
hyperthyroidism and their abrupt withdrawal 
‘gn precipitate a thyroid storm. 

onsideration should be given to the gradual 
withdrawal of beta-adrenergic blocking agents 
prior to general anesthesia because of the 
reduced ability of the heart to respond to 
beta-adrenergically mediated sympathetic reflex 
stimuli. 


Pulmonary: BETOPTIC Ophthalmic Solution, a 
cardioselective beta-blocker, has produced only 
minimal effects in patients with reactive airway 
disease; however, caution should be exercised in 
the treatment of patients with excessive restriction 
of pulmonary function. 


Drug Interactions: Although BETOPTIC 
Ophthalmic Solution used alone has little or no 
effect on pupil size, mydriasis resulting from 
concomitant therapy with BETOPTIC Ophthalmic 
Solution and epinephrine has been reported 
occasionally. 

Close observation of the patient is 
recommended when a beta-blocker is 
administered to patients receiving 
catecholamine-depleting drugs such as 
reserpine, because of possible additive effects 
and the production of hypotension and/or 
bradycardia. Caution should be exercised in 
patients using concomitant adrenergic 
psychotropic drugs. 

Ocular: In patients with angle-closure glaucoma, 
the immediate treatment objective is to re-open 
the angle by constriction of the pupil with a miotic 
agent. Betaxolol has no effect on the pupil: 
therefore, BETOPTIC Ophthalmic Solution should 
be used with a miotic to reduce elevated 
intraocular pressure in angle-closure glaucoma. 

As with the use of other antiglaucoma drugs, 
diminished responsiveness to BETOPTIC 
Ophthalmic Solution after prolonged therapy has 
been reported in some patients. However in one 
long-term study in which 250 patients have been 
followed for a mean period of two years, no 
significant difference in mean intraocular pressure 
has been observed after initial stabilization 


Pr ncy and Nursing: As with any drug, 
BETOPTIC Ophthalmic Solution should be used in 
pregnant or nursing women only when the 
anticipated benefits outweigh the risks 


Usage in Children: Clinical! studies to establish 
the safety and efficacy in children have not been 
performed. 

ADVERSE REACTIONS: 

Ocular: BETOPTIC Ophthalmic Solution has been 
well tolerated. Discomfort of short duration was 
experienced by one in four patients, but none 
discontinued therapy; occasional tearing has 
been reported. Rare instances of decreased 
corneal sensitivity, erythema, itching sensation, 
corneal punctate staining, keratitis, anisocoria 
and photophobia have been reported. 
Systemic: Systemic reactions following topical 
administration of BETOPTIC Ophthalmic Solution 
have been reported rarely (e.g., insomnia and 
depressive neurosis). 


Alcon 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 






ELECTRICALLY 
CONTROLLED I.V. 
POLE (E.C.1.P.) 


NEW HEIGHTS OF ACCURACY FOR 
INSTANT IOP CONTROL 






@ THE E.C.I.P. DESIGN INCORPORATES 
SOPHISTICATED ELECTRONIC 
CIRCUITRY WITH PRECISE 
MECHANICAL COMPONENTS 


@ FOOT SWITCH CONTROL PROVIDES 
RAPID AND ACCURATE HEIGHT 
ADJUSTMENT OF THE INFUSION 
BOTTLE. 


@THE I.V. BOTTLE IS FULLY 
ADJUSTABLE FROM A RANGE OF 3 FEET 
TO 8 FEET ABOVE THE FLOOR 


@TWO SPEEDS OF OPERATION. 18” / 
SECOND AND 6” / SECOND 


@ RELEASE OF THE FOOT SWITCH 
ACTIVATES THE ELECTRONIC BRAKE. 
THIS ACTION STOPS AND LOCKS THE LV. 
BOTTLE AT THE SELECTED HEIGHT. 


@ ECCE @ PHACO 
@ ANTERIOR VITRECTOMY @ GLAUCOMA 
@ AIR/FLUID EXCHANGE 
@ PARS PLANA VITRECTOMY 
@ VITREOUS SUBSTITUTION 


REF: ELECTRIC INFUSION POLE ADJUSTER BY 
BLANKISHIP, G., LEE W. AND PAREL, J. - M.: 
OPHTHALMIC SURGERY, 15 (4): 317-318, 1984. 





Please send more intormation: 
O Electrically Controlled I.V. Pole (E.C.I.P.) 


Name 
Address 
City/State/Zip 


Telephone 


AMERITEK, U.S.A. 


/, A 1444 Biscayne Blvd. Suite 220 
Miami, Florida 33132 
Ph: 374-8058 - Telex: 264805 ABSC 





Grieshaber 


Three for Capsulectomy 


With the advent of visco-elastic agents, these 
recent additions to our line of Sutherland 
Rotatable Microsurgery Instruments are 
proving to be especially effective for 

cutting and removal of the capsule and 
secondary membranes. 


Working within the confines of the 
eye, their microscopically precise tips 
and unique rotatable design give 
you clean cuts with exceptional 
control. 


Over 30 Sutherland rotatable 
instruments are offered by 
Grieshaber for a variety of 
anterior and posterior 
procedures. Please 

call us for further 
information or to 

place your order: 

(215) 547-7676. 


612-01 Angled Se ISSOrS, 29 


Grieshaber 


1056 Trenton Rd 


l i l 
P O Box BOS 
Fallsington P 


lele (91: 
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Technology 


At AMO, when we talk about being on the 
technological cutting edge, we mean just that. 

A good case in point is our new BKS-1000 
(Barraquer-Krumeich-Swinger) Refractive Set for 
keratomileusis and epikeratophakia. It’s pioneer 
technology; involving a microkeratome and revolu- 
tionary lens bench system which allows the prop- 
erly trained ophthalmic surgeon to section and 
reshape a patient’s cornea (or donor corneal tissue) 
without conventional freezing. 

This non-freeze technique results in minimal 
cell destruction, thereby potentially contributing to 
faster visual recovery. 

The BKS-1000 is the first equipment of its kind 
available in a small, compact unit which can be 
moved conveniently in and out of the surgical suite. 

In addition, research is going forward at AMO 


86-55-1208 


AMO 
© 





in alloplastic and other synthetic intralamellar cor- 
neal implants. Plus we’re continuing to expand the 
technological horizons of IOL design, with break- 
throughs in small-incision styles, as well as advances 
in loop configuration and biocompatible materials. 

But our technology isn’t confined to the minia- 
ture world of lenses. In the field of ophthalmic 
lasers, AMO continues to research new lasers for 
new ophthalmic treatments and to make sophisti- 
cated refinements on the basic technology of the 
YAG-100—the first American-made Nd:YAG laser. 

So big product or small, when we speak of 
AMO “technology, quality and service? there are 
good reasons why “technology” comes first. 


Allergan Medical Optics, P.O. Box 25155, Santa 
Ana, CA 92799-5155. Phone: (800) 348-6554. 


Technology e» Quality e Service 


ALIERGAN hinta orrics 
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The ultimate measure of product quality is often 
revealed in the eyes of your patients. Because there’s 
usually a correlation between product quality and the 
treatment results you can expect. 

That’s why we have just one policy toward qual- 
ity at AMO: no compromise. 

Take our IOLs for example. They’re made from 
reliable, time-tested Perspex” CQ, the finest PMMA 
available. Then they’re lathe cut to computer- 
controlled specifications; polished, and repolished, to 
a surface smoothness unexcelled in the industry. 

And leaving the micro world of IOLs, we're just as 
fussy about quality in the macro world of ophthalmic 


86-55-1209 


AMO 
C> 


Perspex® CQ is a trademark of ICI, Ltd 





lasers. From our versatile Nd:YAG laser models to our 
many Argon/Krypton laser systems, quality assurance 
inspections at all critical phases of manufacture help 
insure reliable, accurate, and trouble-free service... 
and the clinical results you want. 

So when the clinical outcome may be influenced 
by things like the smoothness of an IOL, or the accu- 
rate placement of laser energy, you can rely on AMO 
quality. 

AMO quality. You'll see it in your patients’ eyes. 

Allergan Medical Optics, P.O. Box 25155, Santa 
Ana, CA 92799-5155. Phone (800) 348-6554 


Technology « Quality « Service 


AIIERGAN MEDICAL OPTICS 







"AMERICAN 4 JOURNAL ¢ OF OPHTHALMOLOGY es 
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The Hawaii Ophthalmological Society 
& 
Division of Ophthalmology 





University of Hawaii School of Medicine 


INVITES YOU TO THE THIRD ANNUAL 
MID-WINTER SEMINAR 


Featuring this outstanding faculty: 


STEVE CHARLES, M.D., Memphis * Retina and Vitreous Surgery 
MANUS KRAFF, M.D., Chicago ¢ Cataracts and 1.O.L.s 
DONALD MINKLER, M.D., Los Angeles * Glaucoma 





Hyatt Regency Waikiki Registration Information: 
Qo; HOSMWS 87 
eat a 7 
March 2-4, 198 3578 Pahoa Avenue 
Registration Fee: $300 (H received by November 1, 1986) Honolulu, Hawaii 96816-2265 
Fol Free: 800-341-1950 x44 
Registration alter Nov. L, 1986: $350 llonalufu Number: (808) 737-4125 


Approved for AMA Continuing Education Credu Category | 
12 Credit Hours by the University of Hawai & The Hawai Ei Society 


TAYLOR OPHTHALMIC DRAPE SUPPORT can Pat #1201343 U.S. Pat Pending 


: {| MODIFIED WITH BRACKET FOR STANDARD ANESTHE TIC TUBING — eliminating nasal cannulas and reducing Oxygen usage. ** 





view showing standard anesthetic tubing inserted into nose platform. view showing drape support on patient just before last drape 
covers head and face for sterile field. 


— Instrument was p ublished in American Journal of of PRASE March 1984 Volume 97 Page 391. 


r. G.A. Taylor M.B., B.S., F.R.C.S.(C), D.A.B. ( phth.), F.A.C.S. 
e EXTENSIVELY TESTED P e — on over 1500 patients kk | - = 
° MAXIMUM COMFORT TO PATIENTS — keeps drapes and NEW** HOSPITALS REDUCE OXYGEN USAGE — 
air hoses off their faces Eg. 100% O, delivered at 2 litres per minute with the Venturi 
e AUTOCLAVABLE — allowing sterile applications Gauge set at 24%. Will deliver a flow of approx. 52 litres per 
i ® ADJUSTABLE — one size fits all patients minute of 24% O, to the patient. e 
+ IMMEDIATE DELIVERY — by Special Delivery mail eps 
e EASY TO APPLY Take advantage ofthis 
e 


| Glengarry Orthopaedic Appliances -¢ g@~ eee bt a 


increases! 
Limited 


© Bi me OG PAYMENT ENCLOSED 
$1560.00 Shipping & Handling included 


-MEDICAL DEVICES RESEARCH DIVISION T 2for$275 3 for $375.00 _ 
ee After Sept. 86 $175 each, 2 for $325, 3 for $475 












some ophthalmic equipment companies are 
only interested in you until they make a sale. Then 
you re on your own until it’s time to sell you the 
“new improved” model. 

AMO doesn't work that way. 

If you buy an AMO ophthalmic laser, for exam- 
ple, we don’t just drop off a crate and wish you 
luck. The person who sold it to you must be at 
your Office the day it’s delivered. Along with an 
expert technician who supervises installation. 
That’s one very practical demonstration of AMO 
service. 

But it goes well beyond that. AMO guarantees 
that you'll get a response to any call for service 
within four hours; with a specially-trained techni- 
cian at your office within 48 hours if required. 

We're committed to meeting the needs of the 


86-55-1210 
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ophthalmic surgeon in many areas, so you're 
assured of ongoing service in support of all AMO 
products. Like consignment inventory and 24-hour 
IOL delivery, which puts your choice of lens styles 
in your hands when and where you need them— 
quickly and smoothly. And AMO makes a variety of 
educational service materials available to you ona 
complimentary basis. Plus we sponsor frequent 
seminars around the country every year; as well as 
provide an extensive video library for your use. 

You may not be familiar with AMO service first- 
hand. Partly because our products are built right, 
and built to last. But ifa time ever comes when you 
do need AMO service, rest assured it won't stop at 
the sidewalk. 

Allergan Medical Optics, P.O. Box 25155, Santa 
Ana, CA 92799-5155. Phone (800) 348-6554 


Technology » Quality « Service 
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or OPHTHALMOLOGY. We the undersigned confirm that the written narration, the data, and the 
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ISCOAT 


(chondroitin sulfate sodium hyaluronate ) 


The only viscoelastic you — 
dont have to retrieve before closince... 
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Pressure rises with Viscoat® are transient... 
and are milder and less frequent than with 
sodium hyaluronate 


Viscoat is the only viscoelastic that can be safely 
left in the eye without undue risk of post-op glaucoma. 
Moreover, studies show that post-op IOP elevation was 
significantly lower for patients in whom Viscoat was not 
aspirated, than for similar patients in whom sodium 
hyaluronate was aspirated.! 





IOP levels 24 hours E Control (n = 454) 
postoperatively’? 6 Viscoat (n = 131) Non aspirated 
@ Sodium hyaluronate-A 
(Healon®) (n = 38) Aspirated 
@ Sodium hyaluronate-B 
(AmVisc™”) (n = 14) Aspirated 


100 







50 


% OF PATIENTS 


; 22 Ti 22-40 
INTRAOCULAR PRESSURE (MM Hg) 
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ISCOAT:* RATE OF REMOVAL* FROM THE EYE‘ 


100 


% TOTAL DOSE 
RECOVERED 
(Remaining) 


HOURS AFTER INJECTION 
* Radiolabeled Material 





Viscoat® maintains the dome and References | | 
1. Cilco, Inc., Data on file: Clinical trials involving 215‘patients who received Vis 
protects corneal cells coat during intraocular lens implantation, and 508 patients who underwent similar 


surgical procedures, but in whom no Viscoat or other viscoelastic material was 


In clinical studies where Viscoat was not used (control group) | 
s M o; 2. Genstler DE, Keates RH: Amvisc* in extracapsular cataract extraction. Am /n 
removed, endothelial cell loss was only 4.2% six traocular Implant Soc J 1983;9:317-320. 
months after surgery. This is because Viscoat i aps 7 eS a Papen lens implantation with 
5 ealon.* Am Intraocular Implant Soc J \980;6: 342-343. 
effectively coats cells, instruments and IOLs. And 4. Cilco, Inc., Data on file: Study to determine the route and rate of removal of 
A 3 chondroitin sulfate/sodium hyaluronate (Viscoat) from the eyes of cynomolgus 

because Viscoat may be left In the eye, steps to monkeys (Macaca fasicularis), 1983. 
reintroduce instrumentation to retrieve it before p 


B a 


VISCOAT 


Please see back page for product information. (chondroitin sulfate-sodium hyaluronate ) 


closing are eliminated, further reducing 
the risk of damage to corneal tissue. 
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VISCOAT (chondroitin sulfate-sodium hyaluronate) 


Summary of Product Information 


Indications: 

VISCOAT is indicated for use as a surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens implantation. VISCOAT maintains 
a deep chamber during anterior segment surgeries and enhances visualization dur- 
ing the surgical procedure and protects the corneal endothelium and other ocular 
tissues. The viscoelasticity of the solution maintains the normal position of the vit- 
reous face, thus preventing formation of a postoperative flat chamber. 


Contraindications: 
At the present time there are no known contraindications to the use of VISCOAT 
when used as recommended. 


Precautions: 

Precautions are limited to those normally associated with the surgical procedure 
being performed. However, because sodium hyaluronate and chondroitin sulfate 
are highly purified biological polymers, the physician should be aware of the poten- 
tial allergic risks inherent in the use of any biological material. 

Warnings: 

There have been reports of the formation of calcium phosphate precipitates 
appearing in the corneal stroma following the use of VISCOAT in intraocular sur- 
gery. Although these reported findings appear to occur at a low rate and are of 
minor clinical significance, physicians may want to consider removal of VISCOAT by 
deta prior to closure in order to avoid the potential for corneal precipitate 
ormation. 


Adverse Reactions: 

VISCOAT has been extremely well tolerated in human and animal studies. A tran- 
sient rise in intraocular pressure may be expected due to the presence of sodium 
hyaluronate, which has been shown to effect such a rise (9.8% > 25 mmHg during 
1-3 days after surgery in human clinical trials). 


How Supplied: 

VISCOAT is a sterile, non-pyrogenic, viscoelastic 0.25 ml or 0.5 ml preparation sup- 
plied in a disposable glass syringe (encased in a plastic sheath with a threaded 
luer tip). Each 1 ml of solution contains not more than 40 mg sodium chondroitin 
sulfate and 30 mg sodium hyaluronate dissolved in a physiological buffered solution 
(pH 7.2 + 0.2). 

For Intraocular Use. 

Store Between 2° — 8° C (36° — 46°F). 

Do Not Freeze. 


Caution: 
Federal law (USA) restricts this device to sale by or on the order of a physician. 


CILCO®, Inc. 
Huntington, West Virginia 25717-1680 


P— 2002D 
Revised April 1986 


VISCOAT 


(chondroitin sulfate-sodium hyaluronate) 


U.S.A.: CILCO, Inc., 2205 Fifth Street Road, PO. Box 1680, Huntington, 
West Virginia 25717-1680, Toll Free (U.S. only): 800-624-3418, Collect: 
304-529-7711, TLX: 886 453 » Australia * Brazil + Canada * England « 
Finland * France * Germany Ħ Japan * Switzerland 

j The Cilco logo is a trademark, and Viscoat and Cilco are 
ata] registered trademarks of Cilco, Inc. 


© 1986, Cilco, Inc. 





September, 1986 


In honor of William F. Hoyt, M.D. 


The University of California 
School of Medicine at San Francisco 


presents 


AN UPDATE IN 
NEURO-OPHTHALMOLOGY 


December 11—12, 1986 
Hyatt on Union Square 
San Francisco, California 


Proctor Lecturer: 
J. Lawton Smith 
University of Miami 
and distinguished guest faculty 


For additional information, please call (415) 476-4251 
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7 = THE UNIVERSITY Enin 
aw QF PENNSYLVANIA iis 
DEPARTMENT OF OPHTHALMOLOGY 
SCHEIE EYE INSTITUTE 
Presents 
SYMPOSIUM ON LOW VISION 
Saturday, October 18, 1986 


Selected Topics will include: 
The Low Vision Patient Managing Glare 
Visual Acuity, Fields, Lighting Evaluating a Low Vision 
Contrast Sensitivity Patient & Formulating a 
SMD and Contrast Sensitivity Treatment Strategy 
Contrast Sensitivity and Cataracts Correction for Near 
Physics of Glare Special Aids for Special Tasks 


Functional Implications of Telescopes in the Low Vision 


Retina Disease Patient 


Chairman—Janet DeBerry Steinberg, O.D. 
Co-Chairman—Eleanor E. Faye, M.D. 


FACULTY 


Martin Kaback, M.D. 
Theodore Krupin, M.D. 
Bruce Rosenthal, O.D. 


Richard Brilliant, O.D. 

Alexander J. Brucker, M.D. 

Eleanor E. Faye, M.D. 

Gerald Fonda, M.D. Harold Skalka, M.D. 

Arthur Ginsburg, Ph.D. Janet DeBerry Steinberg, O.D. 

Fee: $100 (includes luncheon) Time: 8:00 a.m. Registration 
(Residents—$50.00) 8:30-4:30 p.m. Meeting 


Location: Scheie Eye Institute 
51 North 39th Street 
Philadelphia, PA 19104 
For more information call: Carole Kanoff, Course Coordinator, 
(215) 662-8677 
Registration limited to the first 125 applicants. 
This course has been approved for 6 credits, Category I, CME 
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MVS XII 


POSTERIOR SEGMENT SURGICAL SYSTEM 





No wonder 
it’s the instrument of choice... 


Single patient use 20 gauge guillotine 
cutting micro-probe 
Precise linear suction at any level 
Proportional or multi-cut 
intraocular scissors control 
Twin port fiber-optic illumination system 
Choice of fragmentation systems 
Advanced microprocessor control 


No wonder at all. 


ALCON SURGICAL 


Alcon Instrumentation, Inc. 
P.O. Box 6600 

Fort Worth, Texas 76115 
1-800-TO-ALCON 
1-800-86-25266 





(System shown is XII with system XI fragmentor) 





The Coherent 7910 YAG does for laser surgery 
what IBM and Xerox did for paperwork. 






























Lower price is bringing YAG lasers out of 
the hospital and into the office. To improve 
patient comfort and convenience. To help 
you manage time better. 

You'll work more confidently, too. With 
the only slit lamp specifically designed for 
laser surgery. With fundamental mode, 
12-micron spot size, and 3 ns pulse length for 
greatest power density. The result? Fewer 

applications, less total energy deliv- 
ered to the eye (see table below ) 
and less risk of lens pitting. 

What’s more, you get the indus- 
1986 try’s largest service organization 

behind you. Leasing/financing plans tailored 
to your specific needs by Coherent Financial Corp. 

Find new freedom with the Coherent 7910. For details 
and an informative booklet, “Everything You’ve Always Wanted to 
Know About Ophthalmic YAG L Lasers, ” call toll free: ile 635- la lə. 
Inside CA: 800-423-9543. m= , 
Or write: Coherent Medical, 
3270 West Bayshore Road, 
Box 10122, Palo Alto, 

CA 94303. 





*PMA data acquired from Medical Laser Manufacturers Association. 
**Data on file at Coherent Medical. 
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Built like no other lasers in the world. 
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Jere’s what surgeons a 
ell us they like about our j 
surgical instruments ae q 


Wet-Field® bipolar oe on oo Scere 


















coagulation is a time ae ce eM eT ee 
proven, familiar technique Aes D con o 
that l'm at home with... (= > el 

he Honan Intraocular wy 

’ressure Reducer is The pressure sensitive 

‘ied and true. wipes are very handy. 

fost surgeons | know They stick right on the 

ave used it... Ñ drape during surgery... 










A at i ee ey 3 a. These Wet-Field forceps > 
says it all- no cords or E Si = eN osii Sp i AA ; È 
wires to contend with and S: SEF Š E ROMISSObEs Mey 
the control is in my hands. X SFr £ f - can be used in a wet 
A > A or dry field... 
tors Wet-Field Mentor's new instrument ad 3 e 
ostatic Erasers® wipes don't lint and ma 
slim, lightweight, they cost less. B 
give me pinpoint How can you beat that... These vitreoretinal 


ostatic œ dissection instruments 


‘rol... are top quality at 


an attractive price... st 


=~ > > ' pr = 
With 10/0 nylon and | 
9/0 silk, nothing 


is better than the N 
Maumenee Suregrip 

Tying Forceps® 

to hold securely... 


For more information and/or to place an order, O Wet-Field Cordless Coagulator 
please tear off this portion and attach to your O Mentor Instrument Wipes 
letterhead. For fastest service, please call us i 
direct: 617-749-8215. C WIPE-X® Pressure Sensitive Wipes 
? O Honan Intraocular Pressure Reducer 
O Send free trial samples of your instrument wipes C Mentanium® Vitraoretinalinstruments 
O Place my order; C provide more information for: ie ae 
! ; F 
O Wet-Field Coagulator C Maumenee Suregrip Tying Forceps 
O Wet-Field Forceps* O Send current catalog; L price list 


O Wet-Field Hemostatic Erasers” 


O&O, INC. 


“For use with the Wet-Field Coagulator 
20 South Shore Park, Hingham, MA 02043, Telephone: 617-749-8215 





YOUR SOLUTION TELLS A LOT 
ABOUT THE INTEGRITY OF YOUR PATIENTS’ 
POST-OP ENDOTHELIAL CELLS 


BSS PLUS’ IS THE ONLY LOGICAL SOLUTION 
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——— 
Outdated formulations of the BSS Plus’ — irrigating solution 


60’s and 70’s. of the 80’s. 


These solutions contain unnatural acetate and citrate buffers. BSS Plus®, with its natural bicarbonate buffer, glucose and 
and excessively high potassium concentrations. * All conven- glutathione, is chemically closer to human aqueous and 


tional balanced salt solutions lack proper constituents to vitreous humors than any other irrigant.* Thus, it stands 
optimize the morphological and functional integrity of endo- alone in its ability to preserve the natural hexagonal shape 
thelial cells. and protect the corneal deswelling action of endothelial cells 


during all intraocular irrigation.’ 


“See table on next page 


CHEMICAL CONSTITUENTS OF 
HUMAN AQUEOUS AND VITREOUS HUMOR, BSS? AND BSS PLUS® 
(all concentrations expressed in mM/L or mEq/L of solution) 





Human Human 
Aqueous Humor Vitreous Humor 
Sodium 162.9 144 
Potassium 2.2-3.9 55 
Calcium 1.8 1.6 
Magnesium A 1.3 
Chloride 131.6 117.0 
Bicarbonate 20.15 15.0 
Phosphate 0.62 0.4 
Lactate 25 7.8 
Glucose 2.7-3.7 3.4 
Ascorbate 1.06 2.0 
Glutathione 0.0019 — 
Citrate — — 
Acetate — -> 
pH 7.38 =$ 
Osmolality (mO;m) 304 — 
BSS PLUS® BRIEF SUMMARY 


BSS Plus® is indicated for use as an intraocular irrigating solution during intraocular 
surgical procedures involving perfusion of the eye with relatively large volumes of perfusion 
fluid over a relatively long period of time. 

Part |: Part | is a sterile 480 ml solution in a 500 mi single-dose bottle to which the Part I! 
concentrate is added. Each ml of Part | contains: Sodium Chloride 7.44 mg, Potassium 
Chloride 0.395 mg, Dried Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for Injection. 

Part II: Part Il is a sterile concentrate in a 20 mi single-dose vial for addition to Part |. Each 
mi of Part II contains: Calcium Chloride Dihydrate 3.85 mg, Magnesium Chloride 
Hexahydrate 5 mg, Dextrose 23 mg, Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, 
in Water for Injection. 

BSS Plus has no specific CONTRAINDICATIONS or ADVERSE REACTIONS, however, 
contraindications for the surgical procedure during which BSS Plus is to be used should be 
strictly adhered to. 

WARNINGS: NOT for injection or intravenous infusion. 

PRECAUTIONS: Do not use Part | if it does not contain a vacuum. Follow the directions for 
the particular administration set to be used. Do not use other additives than Part II. Do not 
use if the reconstituted solution is discolored or contains a precipitate. 

BSS Plus DOES NOT CONTAIN A PRESERVATIVE AND, THEREFORE, SHOULD NOT 
BE REUSED. DISCARD ANY UNUSED PORTION SIX HOURS AFTER PREPARATION. 
OVERDOSAGE: BSS Plus has no potential for overdosage. 













Alcon Surgical 


Surgical Products Division 


Alcon Laboratories, Inc. 
P.O. Box 1959 
Fort Worth, Texas 76101 
(817) 293-0450 


© Copyright 1985, Alcon Laboratories, Inc. 


‘Effects of Intraocular Irrigating Solutions on the Corneal 
Endothelium After in Vivo Anterior Chamber Irrigation, David 
B. Glasser, M.D., Mamoru Matsuda, M.D., John G. Ellis, B.S., 
and Henry F. Edelhauser, Ph.D. American Journal of 
Ophthalmology, 99:321-328, March, 1985. 
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are today’ compact, 


Topcon’s new RM-A6000 and RM-A6500 auto 
refractometers are the most precise, reliable 
and easy-to-operate instruments available 
today. Most remarkable of all is the 

price: the lowest in the industry. 

Planned simplicity is the key. All 
you have to do is align the pupil and 
tocus. These state-of-the-art instru- 
ments do the rest. Each features a 
convenient omni-directional joystick 
for easy alignment control and oper- 
ating switches for one-touch opera- 
tion, including immediate print-out. 

Both the RM-A6000 and RM-A6500 
provide precise objective measure- 
ments at the touch of a button, even 
for patients with intra-ocular lenses. 
When measuring unusually difficult 
patients, the instruments will advise 
the operator to use the unique, 
built-in manual mode. 





INCU cat AR CUP eh 
ordable reality. 





The additional versatility of complete subjective 
testing is provided by the RM-A6500. Our 
unique subjective mode can automatic- 
ally sequence the testing of unaided 
visual activity, objective findings 

and the conventional refinement of 
sphere, cylinder and axis. 

Now your choice is simple, whether 

you are a first time purchaser 

or are upgrading to newer technology. 
See your authorized Topcon distribu- 

tor for a convincing demonstration. 


Technology from within 
producing excellence throughout. 


Topcon Instrument Corporation of America, 

65 West Century Road, Paramus, N.J. 07652 (201) 261-9450. 
Western Regional Ofii e: 

325 N. Wiget Lane, Walnut Creek, CA 94598 (415) 947-4800. 
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E] Broad spectrum. 
antimicrobial coverage 


E| Neomycin-free 
and preservative-free 


Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
cluding fungi. Appropriate measures should 

be taken if this occurs. DOSAGE AND 

ADMINISTRATION: Apply the ointment Burroughs Wellcome Co. 

every 3 or 4 hours, depending on the sever- 3030 Cornwallis Road 

ity of the infection. HOW SUPPLIED: Tube Wellcome | Research Triangle Park, NC 27709 
of 1/8 oz. with ophthalmic tip. 
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Because just average 
is no longer enough... 








Amplaid mk15 


electrodiagnostic system 


For further information please contact: 


Amplaid SpA Amplaid USA, Inc. i 
Via G. Scalarini 4 1225 Carnegie St. - Unit 104 i re 
20139 Milano (Italy) Rolling Meadows, IL 60008 (U.S.A.) amp al 


Phone: (02) 5696436 Phone: (312) 392-1919 
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for all the right reasons... 


PRODUCTS NOT SHOWN ACTUAL SIZE. 
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1019 VISITEC® Eye Shields - 
Individually packaged clean 
and sterile. Shaped to 
accommodate and protect 
each eye more effectively. 


16516 Pro-Ophta Absorbent 
Sticks - Highly absorbent 
sponge. Soft yet rigid. Pointed 
ends allow tissue manipu- 
lation and rapid absorption of 
fluids. 


1024 Pre-Assembled | & A Kit 
- Fluid distribution set, I/A 
cannula and syringe are pre- 
assembled and ready for 
immediate use. Excellent 
manual system and to keep in 
O.R. as backup for I/A 
machines. 


VISITEC COMPANY 


1986 VISITEC COMPANY 


~ 


Retrobulbar Needle (Atkinson) 
Plastic sheath encases point 
and needle for protection. 
Shortened single bevel 
decreases possibility of retro- 
bulbar hemorrhage. 

Sizes: 23g - 25g 





5013 Lacrimal Intubation Set (With Retrieval Device) 
Probe end has special notch for retrieval instrument to 


catch. 


VISITEC® SPECIALLY DESIGNED: 


e Ready for use - Minimizes set up time. 
e Single use - Assures products to be clean, sterile and ready 
to use every time. 
e Package identification - Assures the correct product and 
size. Avoids errors and delays during valuable surgery time. 


e Economical - No costly resterilization or reprocessing with 
single use products. 
e Individually packaged - Designed for sterile transfer; Open 
when needed. 
e VISITEC® is customer oriented - Assures support for special 
handling and delivery of orders. 


VISITEC OFFERS A COMPLETE RANGE OF OPHTHALMIC 
SURGICAL PRODUCTS - FOR A COMPLETE CATALOG CALL TODAY! 


800-237-2174 
813-758-1428 (In Florida) 
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Formed irrigating Cystotomes 
- Sharp every time - Save time, 
no need to bend your own - 
formed for easier access to all 
areas of capsule. 

Sizes: 23g - 25g - 27g - 30g 


em o 
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Anterior Chamber Cannulas - 
Excellent for filling anterior 
chamber with viscous materi- 
al. Plastic hub allows sure fit 
on syringe. 

Sizes: 20g - 25g - 27g - 30g 


2043 Whitfield Park Drive 
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5061 Self Retaining Chamber 
Maintainer (Lewicky) Patent 
4340037 Cannula is inserted 
through a 20g opening which, 
because of its unique thread 
design, remains firmly in place 
without sutures. 


1025 Ocular Pressure Reducer 
Kit - A new simpler, inexpen- 
sive way to soften the eye and 
reduce intraocular pressure. 
Separate inflator bulb allows 
bulb to be retained and balloon 
disposed after each use. 


1021 Single Ophthalmic 0.22 
Micron Filter Distribution Set 
- Specially designed for O.R. 
Sterile inside and out. 0.22 
micron filter is only one which 
will filter out biological con- 
tamination as well as particles. 


5063 Angled Lens Manipulating Hook (Sinskey) 
Provided clean and sterile. For positioning P.C. IOLS with 


0.2mm diameter holes and larger. 


Sarasota, FL 34243 USA 


800-237-2174 (Outside Florida) 


813-758-1428 
Telex 5106000179 





[HE FUTURE OF AUTOPE 


Bausch & Lomb” and Fieldmaster®—the most 
respected names in automated perimetry 
—give you more reasons than ever 
to put advanced projection 
perimetry to work in your 
practice today. 


@ New, Exclusive Features. 
m 30-Day Trial. 


m $5,000 Rebate or $7,500 
Credit for purchase of 
other B&L equipment 


E Video Demonstration. 





Introducing the Bausch & Lomb 
Fieldmaster® 5000 Static/ 


Kinetic Projection Perimeter 


There are more B&L Fieldmaster 
Autoperimeters in use today than any 
other brand. And with all its many 
exclusive features, our new Fieldmaster 
5000 becomes the new standard for 
autoperimetry in the future. 


Only the Fieldmaster 5000, among 
automatic perimeters, is capable of true 
kinetic projection perimetry. Full 
computer control and sensible design 
make it an instrument that’s easy to 
use. Plus, it delivers accurate, repeat- 
able results with program options for 
both routine visual field screening and 
longer-term follow-up care. 


See it... 


Ask for our video demonstration that 
shows what the Fieldmaster 5000 will 
contribute to your practice. 


Try it... 


Put the remarkable B&L Fieldmaster 
5000 to work in your practice. Use it 
for 30 days for routine screening and 
detailed follow-up. Enjoy the fast, accu- 
rate results it delivers...its ease of use 
...and the versatility and flexibility that 
only the world’s most advanced auto- 
perimetry technology can give you. 


If after 30 days you’re not convinced 
that the Fieldmaster 5000 is the finest 
autoperimeter available, return it. Your 
obligation? A $1,375 earnest money/ 
restocking fee, plus shipping. If you pur- 
chase, your fee is credited to the price. 


Buy it... 


The B&L Fieldmaster 5000 is already an 
excellent value. But now we're making 
it even better with a choice of cash 
rebate or equipment purchase credit. 


1 & LOMG. 


Check these exclusive features: 


m Video Mosaic™ Attention 
Monitor with auto-interruption. 
Assures test validity even during 
protracted examinations. 


m Quick peripheral and central 30° 
data collection. Permits early-stage 
disease diagnosis in minutes. 


m Patient retrieval package. 
Provides storage of up to 600 patient 
test results per diskette for proper 
follow-up and evaluation. 


E Selective data retrieval. Access 
only the results you need via printer 
or video screen to save time. 


m Automatic left/right eye regis- 
tration. Another step-saver. 


Purchase the Fieldmaster 5000 and get 
a $5000 cash rebate, direct from B&L. 
Or for maximum value, choose credit 
for $7500 towards the purchase of any 
other B&L ophthalmic instruments or 
surgical products within 12 months of 
your Fieldmaster purchase date. 


See it...try it... buy it...the most 
advanced projection perimeter available 
today...only from Bausch & Lomb. 


For more information or to schedule 
your video demo or trial, mail the 
coupon or call our Toll-free Hotline 


*Rebate or Purchase Credit cannot be combined with 
other rebates, or promotional offers. 


—4 


E Compact—about 11⁄2 times smaller 
than conventional autoperimeters. 
Saves valuable office space. 


m 31⁄2" shutter-protected diskettes. 
For damage-resistance and safe 
portability. 

E Quiet operation. Patients cannot 
be cued. 


The Fieldmaster 5000 has all that and 
more, including: 

@ Simple light-pen, menu-driven desig 
@ 16 standard patterns 

€ Delta programming 


Æ 16 million points of variable intensity, 
size and position. 





today and ask for the Fieldmaster 5000 
operator. 


1-800-828-9030. 
(In N.Y.S., 1-800-462-1720.) 


! 





BAUSCH & LOMB @) 


OPHTHALMIC 
INSTRUMENTS DIVISION 


Rochester, N.Y. 14692 


© 1986 Bausch & Lomb Incorporated 
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O More information on the new Bausch & Lomb® Fieldmaster® 5000. AJO 9/86 | 

O Demonstration videotapein [LJ VHS UL Beta format | 

C A sales representative to discuss a 30-day trial. | 

| 

Name : | 

| 

Address ' 
City _ State VA | ewe St" : 
Phone Best time to call am pm. ! 
Mail to: Bausch & Lomb Ophthalmic Instruments Division, 1400 North Goodman Street, Rochester, New York 14692 | 
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lubricants. 
O 
opportunities 
for relief 


With two lubricants, 

polyvinyl alcohol and povidone, 
Tears Plus artificial tears gives 
patients suffering from itchy, 
scratchy, dry eye the soothing, 
cooling relief they need. 


‘Tears Plus 


artificial tear for dry eyes 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
©1986 Allergan Pharmaceuticals, Inc. 
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Ocular Involvement in Chronic Sarcoidosis 





Douglas A. Jabs, M.D., and Carol J. Johns, M.D. 


Although spontaneous remissions often 
occur in sarcoidosis, chronic persistent dis- 
abling disease is also observed. Of a series of 
183 patients with chronic sarcoidosis, 47 (26%) 
had ophthalmic involvement. In this series, 
chronic sarcoid was defined as disease for a 
minimum of five years. Patients were followed 
primarily for their systemic disease for a mean 
of 13 years. Uveitis developed in 35 patients 
(19%) and was an early manifestation in 32 
(91%). The course of the ocular disease did not 
necessarily parallel that of the systemic dis- 
ease. Despite the chronic nature of the under- 
lying disease, the anterior uveitis did not pur- 
sue a chronic course in 15 of 33 patients (45%) 
and was generally characterized by a single 
episode at the onset of disease. Chronic uveitis 
and secondary glaucoma were poor prognostic 
signs, as eight of 11 patients with uveitis and 
glaucoma suffered severe visual loss. 


SARCOIDOSIS is a multisystem granulomatous 
disorder of unknown origin that most often 
includes intrathoracic involvement, particular- 
ly bilateral hilar lymphadenopathy with or 
without pulmonary infiltration. Ocular in- 


Accepted for publication June 18, 1986. 

From the Wilmer Ophthalmological Institute, Depart- 
ments of Ophthalmology (Dr. Jabs) and Medicine (Dr. 
Johns), Johns Hopkins University School of Medicine, 
Baltimore, Maryland. This study was supported in part 
by grant. EY 01765 from the National Institutes of 
Health. This study was presented in part at the meeting 
of the Association for Research in Vision and Ophthal- 


ie mology, Sarasota, Florida, April 29, 1986. 


Reprint requests to Douglas A. Jabs, M.D., Uveitis 
and Clinical Immunology Service, Wilmer Ophthalmo- 
logical Institute, Johns Hopkins Hospital, 600 N. Wolfe 
St., Baltimore, MD 21205. 


volvement is common and occurs in 22% of- 
patients worldwide.' The natural course of sar- — 
coidosis is variable. Spontaneous remissions of | 
pulmonary disease occur,” but chronic persis- — 
tent disabling disease is also observed.** Al- 
though “chronic” sarcoidosis is often de- | 
scribed as a disease of two or more years in = 
duration, we selectively studied that subgroup — 
of patients in whom clinical evidence of persis- 
tent sarcoidosis extended five years or more. 


Subjects and Methods 


We conducted a retrospective review of the 
medical records of 183 patients with chronic 
sarcoidosis. For the purposes of this study we 
defined chronic sarcoidosis as persistent dis- 
ease requiring management of five or more 
years in duration. Patients were followed up at 
the Johns Hopkins Medical Institutions, pri- 
marily the Johns Hopkins Hospital Sarcoid 
Clinic and Consultation Services; a few pa- 
tients were seen at Sinai Hospital of Baltimore. 
All patients had a clinical pattern compatible 
with sarcoidosis and histologic support for this 
diagnosis from either a tissue biopsy specimen 
or a Kveim test. Details of the first 101 patients 
in this series have been reported previously. 
Of the 183 patients, 143 were black and 40 were 
white; 126 were female and 57 were male. A 
total of 172 (94%) were treated with systemic 
corticosteroids (prednisone). Treatment was- 


usually initiated with 40 mg of prednisone a cae 


day, decreasing every two weeks by 5 mg/day | 
until a dosage of 15 mg/day was reached. Only 


40 (22%) received corticosteroids for less than = 
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two years and 115 (63%) required more than 
five years of treatment. The mean duration of 
corticosteroid therapy was 8.3 years. Twenty- 
six patients (14%) were treated with chloro- 
quine or hydroxychloroquine. Treatment with 
chloroquine started at 500 mg a day for 14 days 
and was then reduced to 250 mg a day for a 
period of not more than six months. The mean 
duration of follow-up for these patients was 14 
years. Further details concerning the entire 
patient population, systemic treatment, and 
pulmonary outcome appear elsewhere.’ 

Forty-seven patients with ophthalmic in- 
volvement (26%) were identified, and their 
charts reviewed by one of us (D.A.J.). The 
ophthalmic manifestations were tabulated, the 
clinical course for each patient was reviewed, 
and the visual outcome noted. The mean dura- 
tion of follow-up for patients with ocular in- 
volvement was 13 years; the median duration 
was 12 years. For the purposes of this study, we 
defined acute anterior uveitis as an episode of 
iridocyclitis less than six months in duration 
and chronic anterior uveitis as iridocyclitis of 
more than six months in duration. Severe visu- 
al loss was defined as a visual acuity of 20/200 
or worse or visual field loss with 10 degrees or 
less of central visual field remaining. We com- 
pared the ophthalmic series and the overall 
series by means of the x? test. Comparisons 
within the ophthalmic series of factors relating 
to visual outcome were done with Fisher's 
exact test. 





Results 





Of the 47 patients with ophthalmic involve- 
ment, 44 were black and three were white; 32 
were women and 15 were men. The prevalence 
of ophthalmic involvement was signficantly 
greater in black patients with chronic sarcoido- 
sis (44 of 143, 31%) than in white patients (three 
of 40, 8%) with chronic sarcoidosis (x? = 8.87; 
P<.003). The sex distribution of patients with 
ophthalmic involvement (32 of 47 or 68% fe- 
male) did not differ significantly from that in 
the overall series of patients (126 of 183 or 69% 
female). 

The ophthalmic manifestations of patients 
with chronic sarcoidosis are shown in Table 1. 
Table 2 compares the total number of patients 
with a given ophthalmic lesion and the number 
of patients who had the lesion at the time of 
diagnosis. We found that 53 of 63 lesions (84%) 


were present at the time sarcoidosis was diag- 
nosed. 

Uveitis occurred in 35 patients (19% of the 
overall series), and was present at the diagno- 
sis of sarcoidosis in 32 of the 35 patients (91%). 
Thirty-three of the 35 patients had anterior 
uveitis. In 15 of these patients the uveitis was 
classified as acute and was generally manifest- 
ed by a single episode of iridocyclitis at the time 
of diagnosis with no further recurrence. Eight- 
een patients developed chronic anterior uvei- 
tis. Patients with chronic uveitis did not appear 
to have more severe systemic disease than 
those with acute uveitis. The prevalences of the 
extraocular manifestations of sarcoid (cutane- 
ous disease, pulmonary disease, visceral dis- 
ease) and the pulmonary outcome (final forced 
vital capacity) were no different in the two 
groups. 

Posterior uveitis occurred in 13 patients (7% 
of the overall series and 28% of patients with 
ophthalmic involvement); this was manifested 
by periphlebitis in eight patients, by vitritis in 
seven patients, by choroiditis or a choroidal 
nodule in two patients, and by exudative reti- 
nal detachments in two patients. In both pa- 
tients with exudative retinal detachments other 
posterior segment manifestations of sarcoido- 
sis were also present (periphlebitis in one and 
vitritis and a choroidal nodule in the other). In 
only two patients was posterior segment in- 
volvement noted without coexisting anterior 
uveitis; one had choroidal involvement and the 
second had periphlebitis and posterior vitreous 
cells without anterior segment inflammation. 
One additional patient had optic nerve involve- 
ment by sarcoid. 

Glaucoma was present in 12 of the 47 patients 
in this series. In 11 it was thought to be secon- 
dary to the uveitis with posterior synechiae 
and iris bombé in two, increased intraocular 
pressure with active disease (not caused by 
corticosteroids) in one, and angle damage with 
peripheral anterior synechiae in the rest. One 
patient with conjunctival, lacrimal, and cutane- 
ous sarcoid but without uveitis also had glauco- 
ma. Eight of the 11 patients with secondary 
glaucoma ultimately suffered severe visual loss 
(12 of 19 involved eyes). The responses to 
glaucoma medications and glaucoma surgery 
(five patients) were typically poor. Cataracts 
were present in eight patients, seven of whom 
had uveitis. 

Lacrimal gland involvement was noted in 13 
patients (7% of the overall series and 28% of 
patients with ophthalmic involvement). In 



















TABLE 1 
OCULAR INVOLVEMENT IN CHRONIC SARCOIDOSIS 
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% OF THOSE WITH % OF THOSE WITH : 
NO. OF OCULAR SARCOID CHRONIC SARCOID 
MANIFESTATION PATIENTS (NO. = 47) (NO. = 183) 

Uveitis 35 74 19 

Anterior 33 70 18 

Posterior 13 28 7 

iris nodules 5 11 3 
Secondary glaucoma 11 23 6 
Cataracts 8 17 4 
Lacrimal gland involvement 13 28 7 
Conjunctival involvement 8 17 4 
Eyelid nodules 5 11 3 
Band keratopathy 3 6 2 
Scleral plaque 1 2 0.5 
Optic nerve involvement 1 2 0.5 
eight of these patients lacrimal gland enlarge- i , 

Discussion 


ment was evident on clinical examination; in 
the remaining five, dry eyes were noted in the 
absence of clinically evident lacrimal gland en- 
largement. 

Severe visual loss developed in nine patients. 
All had uveitis and eight had glaucoma. One 
patient had a visual acuity of R.E.: 20/70 and 
L.E.: 20/50 and visual fields of less than 10 
degrees. The other eight had visual acuities of 
20/200 or less. The cause of the visual loss was 
often multifactorial and included glaucomatous 
optic nerve damage (five cases), media opaci- 
ties (five cases), macular edema (two cases), 
and phthisis (one case). It was often difficult to 
determine the exact causes of visual loss. Be- 
cause fluorescein angiography was often not 
performed, the prevalence of macular edema is 
probably higher and may also have been pres- 
ent in those patients with media opacities. 

When we analyzed the factors contributing to 
a poor visual outcome, we found that eight of 
the 11 patients with uveitis and secondary 
glaucoma suffered severe visual loss (Fisher’s 
exact test, P<.0001). Posterior uveitis was also 
associated with a poor visual outcome; six of 
thirteen patients with posterior uveitis suffered 
severe visual loss (Fisher’s exact test, P = .05). 
The posterior segment manifestations in these 
six patients included periphlebitis (three 
cases), vitritis (four cases), choroidal nodule 
(one case), and exudative retinal detachments 
(two cases). However, the six patients with 
posterior uveitis who suffered severe visual 
loss also had secondary glaucoma. 





Several studies have documented the com- 
mon occurrence of ocular involvement in sar- 
coidosis and the ophthalmic manifestations of ` 
sarcoidosis.!*” Estimates of the prevalence of 
ophthalmic involvement in sarcoidosis have 
ranged as high as 50%° but are generally closer 
to 25%. In a study of manifestations of 
sarcoidosis worldwide, Siltzbach and associ- 
ates! noted an overall 22% prevalence of oph- 
thalmic involvement. Obenauf and associates” 
noted a 38% prevalence of ophthalmic involve- 
ment. These differences are related to the pa- 
tient population studied, definitions of oph- 
thalmic involvement, and the nature of the 
evaluations conducted. Indeed, the highest 
prevalence rate was noted by Crick, Hoyle, and 
Smellie,? who classified keratoconjunctivitis 





TABLE 2 
EARLY OCULAR LESIONS 








PRESENT AT 
DIAGNOSIS 
LESIONS NO. NO. w% 
Uveitis 35 32 
Lacrimal gland 13 11 
Conjunctiva 8 
Eyelid nodules 6 3 
Optic nerve 1 1 














sicca as evidence of lacrimal gland involvement 
in sarcoidosis. 

Several aspects of our data must be interpret- 
ed with caution. First, our patient population 
clearly represented a selected group of pa- 
tients. Not only was the study population cho- 
sen for the chronic nature of the disease, but it 
also represented patients seen at a referral 
center; thus, this was not a population-based 
study. Second, the study was a retrospective 
one of patients followed primarily for systemic 
disease. As such, all prevalence data can be 
regarded only as an estimate. The lack of a 
defined ophthalmic protocol, variability of 
follow-up, and referral of symptomatic patients 
would all lead to an underreporting of ocular 
disease and a bias toward more severe ocular 
disease. Finally, as with all retrospective stud- 


jes, the data base is incomplete, and arbitrary 


decisions concerning interpretation of data 
were made. These problems were particularly 
true for the data on lacrimal gland involve- 


~ ment, where lacrimal gland enlargement was 


often based on the clinical judgment of the 
observer and not on predetermined criteria. 
Finally, the frequent and long-term use of sys- 
temic corticosteroids may have altered the nat- 
ural course of the ocular disease. However, 
despite these limitations, this study had a 
follow-up period (mean, 13 years) difficult to 
= achieve in a prospective fashion. Our estimate 
of ophthalmic involvement in 47 of 183 patients 
_ (26%) with chronic sarcoid was similar to prev- 
' alence estimates in all sarcoid derived from 
other series. 9H 
_. One striking finding was the racial difference 
in patients with ophthalmic disease. Of the 143 
black patients with chronic sarcoid, 44 devel- 


oped ocular disease (31%), whereas only three 


of 40 of white patients (8%) developed ocular 
lesions. There were no sex differences between 
the overall series and patients with ocular in- 


~ volvement. Previous studies!” in the southeast- 


ern United States also noted an increased num- 
ber of blacks among patients with ocular 
sarcoidosis, but our study suggested that 
blacks with chronic sarcoid may be more likely 
to develop ocular lesions. 

Both acute and chronic iridocyclitis have 
been described in patients with sarcoidosis.” 
Although all patients in this series had chronic 
sarcoidosis, not all patients had chronic ocular 
disease. In 15 of 33 patients with anterior uvei- 
tis (45%), the disease pursued an acute and 
occasionally recurrent course that generally did 
not lead to visual impairment. Most often this 






=- was a single episode of iridocyclitis at the onset 


of disease. 

Conversely, patients with chronic uveitis did 
poorly. The major prognostic factor in a poor 
visual outcome appeared to be the presence of 
secondary glaucoma. Of the 11 patients who 
developed secondary glaucoma, eight suffered 
severe visual loss. Additionally, in two other 
patients with secondary glaucoma, moderate 
visual impairment was noted with visual acui- 
ties ranging from 20/40 to 20/50 in the three 
involved eyes. A similar association between 
uveitis with secondary glaucoma and a poor 
visual result has been found in patients with 
juvenile chronic arthritis and chronic iridocycli- 
fis.” 

Posterior segment involvement in sarcoidosis 
is well documented.?" "8 These lesions in- 
clude vitreous inflammation (snowballs, string 
of pearls), retinal periphlebitis, choroidal gran- 
ulomata, retinal neovascularization, and optic 
nerve disease. In our series of patients with 
chronic sarcoidosis, posterior uveitis occurred 
in 13 (7% of the overall series and 28% of those 
with ophthalmic sarcoid). Posterior involve- 
ment was most often present at the onset of 
systemic disease. Two patients had exudative 
retinal detachments, an unusual finding that to 
the best of our knowledge has been described 
in only two other patients with sarcoidosis.” 
Both patients had anterior uveitis and other 
manifestations of posterior segment inflamma- 
tion simultaneously. Posterior uveitis was asso- 
ciated with a poor visual outcome as well. 

Although the course of ophthalmic involve- 
ment did not necessarily parallel that of the 
systemic disease, the ocular manifestations in 
most patients with chronic sarcoidosis declared 
themselves early in the course of the disease. 
Table 2 demonstrates that most patients with 
ocular involvement had lesions at the time of 
the initial diagnosis. This finding was in keep- 
ing with the other manifestations of sarcoido- 
sis, where the major manifestations of sarcoid- 
osis are generally present at the time of 
diagnosis.“ 
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Involvement of Orbital Tissues by Sarcoid 





Joan M. T. Collison, M.D., Neil R. Miller, M.D., and William R. Green, M.D. 


Of 15 biopsy specimens identified as show- 
ing sarcoid involving the extraocular orbital 
tissues, three were from patients known to 
have systemic sarcoidosis before biopsy. Of 
the other 12 patients who were not known to 
have systemic disease at the time of biopsy, 11 
were found to have evidence of systemic sar- 
coidosis after the biopsy. One patient, howev- 
er, had no evidence of sarcoidosis at the time 
of the biopsy nor did she develop sarcoidosis 
during a seven-year follow-up period. Our 
results suggest that most patients with sarcoid 
involving the orbit will be found to have 
evidence of systemic sarcoidosis, but that rare 
patients exist in whom the orbital lesion ap- 
pears to represent an isolated process. There 
was no histologic difference between orbital 
specimens from patients with systemic sar- 
coidosis and the specimens from the patient 
with isolated sarcoid of the orbit. 


SARCOIDOSIS is a multisystem granulomatous 
disease of unknown origin, usually affecting 
young adults. The most common manifesta- 
tions are bilateral hilar adenopathy, pulmonary 
infiltrates, skin lesions, or ocular involvement. 
Virtually any part of the visual apparatus may 
be affected. 

The ocular structures most often affected by 
sarcoidosis are the skin of the eyelids, the 
conjunctiva, and the uveal tract. In addition, 
however, extraocular orbital tissues may be 
affected. The orbital tissue usually involved is 
the lacrimal gland, but extralacrimal involve- 
ment occasionally occurs as well.'” Jones and 
Jakobiec* suggested that when involvement of 
extralacrimal orbital tissue occurs, it is usually 
as an isolated phenomenon in patients without 
evidence of systemic sarcoidosis and thus 
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should be classified as part of the ‘‘pseudo- 
tumor’ spectrum of inflammation (for exam- 
ple, sarcoid reaction pattern). Henderson’ sug- 
gested that some cases of isolated orbital 
“sarcoid’’ may be caused by some unknown 
agent. 

We undertook this study to clarify the histo- 
logic features of orbital sarcoid and to deter- 
mine whether such lesions were indeed part of 
systemic sarcoidosis. 





Material and Methods 





We examined all specimens in the Eye Pathol- 
ogy Laboratory of the Wilmer Institute in 
which sarcoid involving orbital tissue was diag- 
nosed. The histopathologic features that led to 
the diagnosis were reviewed, as was the loca- 
tion of each lesion (lacrimal, extralacrimal, 
both). The medical records of the patients from 
whom these specimens were obtained were 
also reviewed. Finally, we tried to determine if 
evidence of systemic sarcoidosis existed at any 
time before, at the time of, or after the ocular 
symptoms. Evidence thought to be sufficiently 
indicative of systemic sarcoidosis in these pa- 
tients included: (1) biopsy-established sarcoid- 
osis of organs or tissues from sites other than 
the orbit; (2) chest X-ray with characteristic 
hilar adenopathy, pulmonary infiltrates, or 
both; (3) positive Kveim test; or (4) laboratory 
evidence supportive of the diagnosis of sar- 
coidosis. 

Chemical evidence includes peripheral lym- 
phadenopathy, erythema nodosum, hepato- 
megaly, splenomegaly, and fever. Laboratory 
evidence includes increased serum angiotensin- 
converting enzyme, hyperglobulinemia, hy- 
perproteinemia, reversal of albumin-globulin 
ratio, hypercalcemia, hypercalciuria, increased 
erythrocyte sedimentation rate, abnormal pul- 
monary function tests, abnormal liver function 
tests, increased serum lysozyme level, positive 
gallium scan, and radiographic evidence of 
bony rarefaction or cystic areas of the hands or 
feet. 
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Results 





Fifteen specimens were identified in which a 
diagnosis of orbital sarcoid had been made. 
None of these specimens contained foreign 
bodies, and all specimens stained negatively 
for bacteria, acid-fast bacilli, fungi, and spiro- 
chetes. Of the 15 cases, sarcoid granulomas 
involved the lacrimal gland in nine (Figs. 1 to 5) 
and the orbital fat in six (Fig. 6). We observed 
various degrees of destruction and replace- 
ment of lacrimal glandular structures in eight 
of the nine cases involving the lacrimal gland 
(Figs. 1 to 4). Central necrosis within sarcoid 
granulomas was observed in two of the nine 
cases with lacrimal gland involvement (Fig. 4). 
Varying degrees of fibrosis were associated 
with sarcoid granulomas in eight cases. Six of 
these cases had involvement of the lacrimal 
gland (Figs. 1 to 4) and two had involvement of 
orbital fat (Fig. 6, top). In one case of lacrimal 
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Fig. 1 (Collison, Miller, and Green). Lacrimal 
gland specimen from a 65-year-old white woman 
with no further evidence of sarcoidosis. Top, Foci of 
granulomatous inflammatory cell infiltration (ar- 
rows) and mild fibrosis (asterisks) with some replace- 
ment of the acinar structure of the gland (hematoxy- 
lin and eosin, X35). Bottom, Higher-power view of 
nodule shows epithelioid and giant cells (arrows) 
without necrosis (hematoxylin and eosin, X 200). 





Fig. 2 (Collison, Miller, and Green). Lacrimal 
gland specimen from a 31-year-old black woman with 
bilateral lacrimal gland enlargement that initially 
responded to systemic corticosteroid therapy. The 
lesion recurred in the right orbit when the dosage of 
steroid was reduced. Top, Numerous foci of granu- 
lomatous inflammation (arrows) with central areas of 
fibrosis, marked fibrosis throughout the lesion (as- 
terisks), and extensive destruction of the gland. A 
small focus of glandular tissue remains (arrowhead) 
(hematoxylin and eosin, X45). Bottom, Higher- 
power view of granuloma (arrow) with central area of 
fibrosis (asterisk) (hematoxylin and eosin, X 225). 


gland involvement with marked fibrosis, 
lymphoid follicles were also present (Fig. 3). 
Another specimen with involvement of the lac- 
rimal gland showed marked edema (Fig. 5). 

The 15 patients from whom specimens con- 
sistent with a diagnosis of sarcoid were ob- 
tained included six men and nine women. Eight 
were black and seven were white. They ranged 
in age from 24 to 65 years (mean, 45.6 years) 
(Table 1). 

A diagnosis of systemic sarcoidosis had been 
previously established in three of the patients. 
Of the other 12 patients, 11 were found to have 
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Fig. 3 (Collison, Miller, and Green). Lacrimal 
gland specimen from a 49-year-old black man witha 
history of pulmonary sarcoidosis (diagnosed 25 
years previously) and proptosis associated with 
downward and inward displacement of the left eye. 
Top, Marked fibrosis (asterisks), foci of granuloma 
(arrows), and areas of lymphocytic infiltration (ar- 
rowheads) (hematoxylin and eosin, x45). Bottom, 
Higher-power view shows foci of granuloma (arrows) 
and lymphocytes (asterisks) as well as a few remain- 
ing glandular structures (arrowhead) (hematoxylin 
and eosin, X 120). 


corroborative evidence of systemic sarcoidosis 
when complete examinations were performed 
after the biopsy results. A diagnosis of system- 
ic sarcoidosis could thus be made in 14 of the 15 
cases (Table 2). Patient 15 was the only one in 
whom no evidence of systemic sarcoidosis was 
found during a complete examination after bi- 
opsy of her orbital lesion. This 65-year-old 
woman was examined in March 1979, at which 
time her only complaint was a progressively 
enlarging mass in the left orbit. A biopsy speci- 
men of the mass disclosed noncaseating granu- 
lomas with mild fibrosis involving the lacrimal 
gland (Fig. 1). After the biopsy, the patient was 
given a slowly tapering course of systemic 
prednisone, beginning at a dosage of 60 
mg/day and decreasing to 0 mg over an eight- 
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gland from a 55-year-old white man who had had a 
left upper eyelid and orbital mass for three months. 
The specimen has extensive fibrosis (asterisks) with 
destruction of glandular structures and foci of granu- 
loma (arrows), some of which have central necrosis 
(arrowhead) (hematoxylin and eosin, x 135). 


week period. During this time, the residual 
mass disappeared. The patient had no systemic 
or ocular difficulties for the next seven years. 
Repeat general physical and ophthalmologic 
examinations, performed in May 1986, showed 
no abnormalities. A chest X-ray disclosed no 
abnormalities, and an assay for angiotensin- 





Fig. 5 (Collison, Miller, and Green). Lacrimal 
gland from a 27-year-old black woman with a three- 
week history of a firm, left superotemporal orbital 
mass contains foci of granuloma (arrows), mild loss 
of glandular structures, a mild diffuse lymphocytic 
infiltration, and edema (hematoxylin and eosin, 
x 115). 


TABLE 1 





Fig. 6 (Collison, Miller, and 
Green). Top, Sarcoidosis involving 
nonlacrimal tissue of the orbit in a 
56-year-old white woman with a 
well-circumscribed 3 x 8 Xx 6-mm 
superior orbital mass showing nu- 
merous noncaseating granulomas 
(arrows) and mild fibrosis (arrow- 
head) located within orbital fat (as- 
terisk) (hematoxylin and eosin, 
x45). Bottom left, Superior nasal 
right upper eyelid and orbital le- 
sion from a 27-year-old black man 
with a four-month history of an 
enlarging mass. The mass mea- 
sured 10 x 15 x 5 mm and contain- 
ed noncaseating granuloma (ar- 
rows) within orbital fat (asterisk) 
(hematoxylin and eosin, X105). 
Bottom right, Superior orbital le- 
sion from a 47-year-old woman 
with a six-month history of inter- 
mittent swelling of the right upper 
eyelid. Specimen shows small 
granulomas (arrows) each of which 
is surrounded by a fibrous tissue 
capsule within orbital fat (asterisk) 
(hematoxylin and eosin, X 105). 


CHARACTERISTICS OF PATIENTS WITH BIOPSY-PROVEN SARCOIDOSIS 





PATIENT NO., SEX, ORBITAL TISSUE EVIDENCE OF 
AGE (yrs), RACE LACRIMAL EXTRALACRIMAL SARCOIDOSIS 
1, M, 24, B Positive Negative Positive 
2, F275 Positive Negative Positive 
3, M, 27, B Negative Positive Positive 
4. ©, 31,6 Positive Negative Positive 
5; F, 3, 8 Positive Positive Positive 
6, F, 45,B Positive Positive Positive* 
T: Frar: WN Negative Positive Positive 
8, M, 48, B Positive Negative Positive* 
9, F, 54, W Negative Positive Positive 
10, M, 55, W Negative Positive Positive 
11, M, 55, W Positive Negative Positive 
12, F, 57, W Negative Positive’ Positive 
13, M, 57, W Positive Positive Positive 
14, F, 61, B Positive Negative* Positive 
15, F; 65, W Positive Negative Negative 


*Known to have systemic sarcoidosis before the biopsy. 


‘In addition to biopsy-proven extralacrimal involvement of fat or connective tissue or both, patient also had ipsilateral tonic pupil. 
‘Although only tissue from lacrimal gland underwent biopsy and was positive, this patient had an ipsilateral tonic pupil and may have had 


extralacrimal involvement. 
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TABLE 2 
FEATURES LEADING TO DIAGNOSIS OF SYSTEMIC SARCOIDOSIS IN PATIENTS WITH BIOPSY-PROVEN ORBITAL 
SARCOID 
PATIENT CHEST X-RAY KVIEM TEST OTHER POSITIVE SPECIMENS OTHER* 
NO. 
aa a. a ee E 
1 Positive Not done Scalene node Present 
2 Positive Not done Not done Present 
3 Positive Not done Not done Absent 
4 Positive Not done Not done Present 
5 Positive Positive Not done Present 
6 Positive Positive Liver (twice) Present 
i Noncontributory Positive Not done Present 
8 Positive Positive Axillary node Present 
9 Positive Not done Skin Present 
10 Positive Not done Hilar node Present 
11 Positive Not done Not done Present 
12 Noncontributory — Skin (twice) Present 
13 Noncontributory Positive Not done Present 
14 Positive Not done Lung Present 
15 Noncontributory — Not done Absent 
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*Clinical and laboratory evidence noted in the text. 


'This was the only patient in whom there was no evidence of systemic sarcoidosis. 


converting enzyme level was within normal 
limits. 

Of the 14 patients with evidence of systemic 
sarcoidosis, six had positive biopsy specimens 
from lacrimal gland tissue, five had positive 
biopsy specimens from extralacrimal tissue (fat 
or connective tissue, or both), and three had 
positive biopsy specimens from both lacrimal 
and extralacrimal tissue. The histopathologic 
features of tissue from patients with lacrimal 
gland involvement were identical to those of 
tissue from patients with extralacrimal involve- 
ment. There was also no difference in the histo- 
pathologic features of affected tissue from the 
14 patients with evidence of systemic sarcoido- 
sis and of tissue from the one patient with 
isolated orbital sarcoid. 





Discussion 





Although few cases were studied, the 
findings appeared to support several conten- 
tions. First, it seems clear that most patients 
who are not known to harbor systemic sarcoid- 
osis at the time that orbital sarcoid becomes 
manifest will be found to have evidence of 
systemic sarcoidosis when they undergo com- 


plete physical, laboratory, and radiologic ex- 
aminations. We believe that the entity known 
as isolated orbital “sarcoid” is unusual; how- 
ever, one of the 15 patients in this study (or one 
of 12 patients without systemic sarcoidosis at 
the time of biopsy) has never had any evidence 
of this systemic disorder during a seven-year 
follow-up period. 

From a histopathologic standpoint, we could 
not identify any features that differentiated the 
14 patients with orbital and systemic sarcoido- 
sis from the patient with isolated orbital sar- 
coid, nor did there appear to be any differences 
between affected lacrimal gland tissue and af- 
fected extralacrimal orbital tissue. 

In this study, the diagnosis of lacrimal vs 
extralacrimal involvement was based solely on 
histopathologic findings. Obviously, a patient 
with a positive lacrimal tissue specimen may 
also have involved extralacrimal tissue that did 
not undergo biopsy. This was probably the case 
in Patient 14, since she had an ipsilateral tonic 
pupil in addition to an enlarged lacrimal gland. 
Nevertheless, for the purposes of this study, 
she was considered to have had lacrimal in- 
volvement only. Conversely, a patient with a 
positive specimen taken from extralacrimal tis- 
sue may also have had involvement of the 
lacrimal gland by sarcoid. Our study thus did 














not provide a true indication of the incidences 


©- of lacrimal vs extralacrimal involvement in pa- 
- tients with systemic sarcoidosis. 


© We believe that any patient with evidence of 

orbital sarcoid, whether it involves the lacrimal 
gland, extralacrimal orbital tissue, or both, 
should undergo a complete physical examina- 
tion and appropriate laboratory studies in an 
attempt to document the presence of systemic 
sarcoidosis. In most cases, evidence of system- 
ic sarcoidosis will be found; however, there 
appear to be rare patients in whom isolated 
orbital sarcoid does occur. 
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Surgical Management of Orbital Lymphangioma With the 


Carbon Dioxide Laser 








John S. Kennerdell, M.D., Joseph C. Maroon, M.D., James A. Garrity, M.D., 
and Adnan A. Abla, M.D. 


Lymphangiomas of the ocular adnexa, espe- 
cially those in the orbit, are difficult to treat 
because the unencapsulated tumor freely in- 
terdigitates with normal orbital tissue, oblite- 
rating any potential surgical plane. Because of 
the hemorrhagic and friable nature of the 
tumor, conventional surgical techniques are 
frequently complicated by bleeding. We used 
the CO, laser to remove these lesions subto- 

a tally by controlled vaporization in six patients 
<o (four girls and two boys, 5 to 17 years old). 
- Three pupils remained dilated postoperatively 
_ because of damage to the ciliary nerves and 
=- symblepharon formation occurred in one case. 
© None of these has produced any symptoms. In 
> one case, however, laser treatment may have 
produced corneal anesthesia. 





A LYMPHANGIOMA is a histologically benign 
but potentially “aggressive” tumor that usually 
= occurs in young people. Those located in the 
_ ocular adnexa may appear clinically as isolated 
orbital, eyelid, or conjunctival lesions, or some 
< combination of these.'® Those located in the 
orbit may be associated with slowly progres- 
„Sive proptosis during the growing years or 
rapidly developing proptosis, sometimes relat- 
ced to an upper respiratory tract infection.2# 
= Indeed, some of these children may be mistak- 
- enly treated for orbital cellulitis.!® Both unde- 
tected and known orbital lymphangioma can 
- hemorrhage with an explosive onset of propto- 
_ sis’ and severe pain. Histologically, these tu- 
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mors consist of grape-like cysts of various 
sizes, accounting for the varied manifestations 
and the difficulty of surgical therapy by con- 
ventional techniques. The CO, laser is an ideal 
instrument for subtotal excision of these le- 
sions because of its hemostatic cutting- 
vaporizing actions. We treated six cases of 
biopsy-proven orbital lymphangioma with the 
COs» laser. 
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Case Reports 


Case 1 

A 14-year-old girl had right proptosis. She 
was noted at birth to have swollen right upper 
and lower eyelids. There was no discoloration 
and no change when she cried. At the age of 6 
months, she underwent subtotal excision of a 
mass diagnosed as a “hemangioma.” She had 
been relatively asymptomatic until August 1985 
when she developed sudden onset massive 
right proptosis coincident with an upper respi- 
ratory infection. Visual acuity was 20/20 in each 
eye. The pupils and color vision were normal. 
Ductions of the right globe were moderately 
restricted in upgaze and mildly restricted in 
adduction. There was 6 mm of axial right prop- 
tosis; the right globe was also displaced later- 
ally 2 mm and downward 3 mm. The eyelids 
were not discolored and there was increased 
resistance to retrodisplacement of the right 
globe. Intraocular pressure by applanation to- 
nometry was R.E.: 30 mm Hg and L.E.: 18 mm 
Hg. The right fundus had fine horizontal cho- 
roidal folds from the optic disk to the macula. 
B-scan ultrasonography showed numerous or- 
bital cystic lesions, the largest of which was 
located medially and inferior to the optic nerve. 
Orbital computed tomography disclosed the 
same and better demonstrated the posterior 
extent along with the intraconal and extraconal 
location of the lesion. A carotid angiogram was 
normal. 
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A medial orbitotomy was performed with 
subtotal CO; laser excision of three large cysts. 
The cysts were initially perforated by the 
microscope-mounted laser (power, 200 mW, 
continuous-fire mode). This released typical 
chocolate cyst contents. The collapsed cysts 
were then vaporized and the residual charred 
material removed. Remaining cysts that could 
not be removed from a medial approach will be 
dealt with later, if necessary. After five months 
the patient's uncorrected visual acuity is 20/20 
with 1 mm of axial proptosis and mildly re- 
stricted upgaze from residual lymphangioma. 


Case 2 

A 17-year-old boy was examined because of 
lymphangioma involving the orbit, conjuncti- 
va, and both eyelids of the left eye. Lymphan- 
gioma had been confirmed histologically when 
he was 112 years old. There had been two 
previous attempts at debulking tissue from the 
conjunctiva and lower eyelid. He had also un- 
dergone strabismus surgery for exotropia relat- 
ed to dense amblyopia. In the few weeks before 
our examination in June 1984, there had beena 
dramatic increase in the swelling of the left 
upper and lower eyelids. 

Visual acuity was R.E.: 20/20 and L.E.: count- 
ing fingers at 4 ft. There was a trace left afferent 
pupillary defect. The left upper and lower eye- 
lids were ecchymotic and swollen shut to the 
point of being difficult to separate (Fig. 1). 
Ductions of the left eye were severely restricted 
in adduction, moderately restricted in eleva- 
tion, and mildly restricted elsewhere. Orbital 
computed tomography showed disease con- 
fined to the anterior orbit (Fig. 2). 

An incision was made below the brow with a 
scalpel. Hemostasis was achieved only after 
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Fig. 1 (Kennerdell and associates). Case 2. Left 


upper and lower eyelids heavily infiltrated with 
lymphangioma. 





great difficulty because of the diffusely infiltrat- 
ing lymphangioma. A skin flap was reflected 
downward. The bulk of the lesion, which re- 
sembled a plum, was “painted” with the hand- 
held CO, laser (power, 8 to 10 W, continuous- 
fire mode). The mass was vaporized down to 
the level of the levator palpebrae superioris 
muscle which was still obviously infiltrated 
with lymphangioma. In similar fashion, the 
large lesion in the lower eyelid was vaporized 
down to the orbital septum. A full-thickness 
burn was inadvertently produced in the skin of 
the lower eyelid but this healed well with su- 
tures placed at the time of surgery. Epibulbar 
tissue was dissected from the globe and the 
laser was used to debulk subconjunctival tissue 
(power, 2 W, continuous-fire mode). 

Postoperatively, there was tissue sloughing 
centrally above the tarsus in the upper eyelid 
because the lymphangioma actually involved 
the skin. This later required a skin graft which 
did well. There was also symblepharon forma- 
tion in each fornix. The patient was extremely 
pleased with the postoperative appearance. 
There was a superomedial recurrence on the 
upper eyelid one year later. This lesion bled 
spontaneously. The lesion was painted with 
the laser (power, 2 W, continuous-fire mode) 
from the skin surface down to the conjunc- 
tiva. The early postoperative results were 
satisfactory. 


Case 3 

An 11-year-old girl had multiple ‘“‘hemangi- 
omas” in September 1984. She had had a sud- 
den onset of left proptosis with subconjuncti- 
val hemorrhage when she was 9 months old. 
An examination at that time showed probable 
hemangiomas involving both orbits across the 
bridge of the nose, the left cheek, and left 
anterior cervical region. However, during the 
six years before our examination, the right 
proptosis had become more prominent. A ca- 
rotid angiogram had a minimal blush from the 
branches of the external carotid artery bilateral- 
ly. This was not considered significant. 

Visual acuity was R.E.: 20/25 and L.E.: 20/30. 
The pupils were normal and the ocular rota- 
tions were full. There was 8 mm of proptosis of 
the right globe. Computed tomography of the 
orbits was compatible with lymphangioma, 
greater on the right than on the left. The bulk of 
the tumor in the right orbit was inferonasal and 
located both intraconally and extraconally. 

A medial orbitotomy was done initially. The 
CO, laser, which was mounted on a micro- 
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Fig. 2 (Kennerdell and associates). Case 2. Computed tomographic scans showing lymphangioma confined to 


the anterior orbit. Left, Axial scan. Right, Coronal scan. 


scope, easily vaporized the visible tumor medi- 
ally (power, 8 W, continuous-fire mode), first 
by cavitating the central portion of the tumor 
and then by vaporizing the infolded sides (in- 
ternally decompressing the lesion). It was diffi- 
cult to gain adequate exposure because the 
orbit was too tight for sufficient lateral retrac- 
tion of the globe. An inferior medial orbitotomy 
with disinsertion of the inferior rectus muscle 
was done through a subcilial incision. This 
produced enough decompression to allow com- 
pletion of the medial orbitotomy. We chose not 
to proceed with a lateral orbitotomy at the time 
of surgery for fear of producing excessive en- 
ophthalmos because we thought that the tumor 
was adequately debulked. The proptosis was 
reduced to 1 mm and the patient did well 
postoperatively. 


Case 4 

A 5-year-old girl was examined in May 1982 
because of complications related to orbital 
lymphangioma. She was noted at birth to have 
swelling of the right eyelids. As she grew, the 
swelling became more prominent whenever 
she had an upper respiratory tract infection. 
The lymphangioma was diagnosed elsewhere 
when she was 2 years old. One week before our 
examination, she developed an upper respira- 
tory tract infection with sneezing. During the 
next few days, the right eyelids became ecchy- 
motic and massively swollen. 


Visual acuity was R.E.: 15/30 and L.E.: 20/30. 
Pupils and color vision were normal. The right 
eyelids were ecchymotic. The orbit was tight, 
producing a frozen globe. The proptosis could 
not be measured but was approximately 20 
mm. In the operating room, several chocolate 
cysts were drained, producing a total of 27 ml 
of dark blood. A subtotal excision by standard 
surgical techniques was done through the 
lower eyelid. A recurrent hemorrhage on the 
first postoperative day necessitated reaspira- 
tion in the operating room and pressure ban- 
dages. 

Approximately one year later, the right orbit- 
al swelling recurred after minor trauma. Visual 
acuity in the right eye was 20/70 with an affer- 
ent pupillary defect. The globe was only able to 
adduct and depress. The orbit was again ex- 
tremely tight and there was 27 mm of proptosis 
(Fig. 3). Orbital computed tomography showed 
many cysts throughout the orbit (Fig. 4). 

A lateral orbitotomy with an extended subci- 
liary incision below the brow and lower eyelid 
was done. The CO, laser mounted on the mi- 
croscope was used to vaporize easily accessible 
lymphangioma superiorly, laterally, and inferi- 
orly, first in the center of the mass, and then 
infolding the sides before vaporizing them. 
Iwo weeks postoperatively, visual acuity had 
returned to 20/40 and there was only 5 mm of 
proptosis. A dilated pupil and an asymptomat- 
ic mild abduction deficit of the right eye were 
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Fig. 3 (Kennerdell and associates). Case 4. Massive 
proptosis of the right globe from a rapidly expanding 
lymphangioma with several large cysts. 


residual effects of the combined operation. The 
patient did well for 1% years but at the last 
recorded office visit complained of mild recur- 
rent proptosis of the right eye (Fig. 5). There 
was 10 mm of proptosis by Hertel exophthal- 
mometry. Since then, she has been lost to 
follow-up. 


Case 5 

A 6-year-old girl was examined in February 
1984 because of an orbital lymphangioma. She 
had undergone strabismus surgery for congen- 
ital esotropia at the age of 4 months. In addi- 
tion, old photographs reviewed retrospectively 
showed prominence of the right eye at the age 
of 8 months. An episode of minor trauma when 
she was 5 years old produced recurrent swell- 
ing of the right orbit. During one of these 
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episodes she was treated for presumed or- 
bital cellulitis. Orbital computed tomography 
showed a mass. A biopsy via a lateral orbitoto- 
my later showed this to be a lymphangioma 
attached to the superior temporal optic nerve 
and involving the ciliary ganglion. Two months 
after this operation the proptosis recurred and 
there was an associated decrease in the visual 
acuity of the right eye. 

Visual acuity was R.E.: 20/80 and L.E.: 20/20. 
There was a right afferent pupillary defect. 
Ductions of the right globe were restricted in all 
directions and especially in upgaze. In the 
primary position, there was 25 prism diopters 
of esotropia and a right hypotropia. There was 
17 mm of proptosis of the right globe. The right 
optic disk was swollen. 

A lateral orbitotomy was done through the 
previous site. The CO: laser, mounted on an 
operating microscope, was used to vaporize 
extraconal and intraconal lymphangioma. The 
pupil dilated after vaporization of the tumor in 
the infratemporal orbit. Two months postoper- 
atively, visual acuity in the right eye was 20/70. 
The right pupil was fixed and dilated. There 
was 2 mm of proptosis of the right globe. 
Ductions of the right eye remained unchanged. 
The optic disk swelling was improved. As of 
November 1985, there was still 2 mm of propto- 
sis. The patient has undergone strabismus sur- 
gery and has had recurrent corneal break- 
downs because of an anesthetic cornea. 


Case 6 
A 9-year-old boy was examined in March 
1976 because of sudden, painful onset of 3 mm 





Fig. 4 (Kennerdell and associates). Case 4. Computed tomographic scans showing massive proptosis of the 


right globe. Left, Axial scan. Right, Coronal scan. The cystic nature of the tumor is best seen in the coronal scan. 
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Fig. 5 (Kennerdell and associates). Case 4. Follow- 
up photograph (18 months after surgery) showing a 
dilated right pupil as a result of damage to the ciliary 
nerves during orbital surgery. 


of proptosis in his left eye accompanied by a 
subconjunctival hemorrhage and eyelid ecchy- 
moses. During the ensuing three days, the 
proptosis increased to 7 mm. Orbital computed 
tomography disclosed a tumorous retrobulbar 
mass. A lateral orbitotomy was done because 
rhabdomyosarcoma was suspected, but the 
surgical and biopsy findings showed that the 
mass was a lymphangioma. A large chocolate 
cyst was decompressed and several small lob- 
ules were removed. 

Postoperatively, there was 2 mm of propto- 
sis. This remained stable for five years when 
there was another painful spontaneous hemor- 
rhage. Ductions of the left eye were restricted 
in all directions and there was 7 mm of propto- 
sis. A medial orbitotomy with aspiration of a 
large chocolate cyst was done with subtotal 
excision of the remaining lymphangioma. The 
remaining 1 mm of proptosis was stable for two 
more years before there was another spontane- 
ous hemorrhage. 

Computed tomography showed primarily in- 
traconal tumor wrapping around the optic 
nerve and extending from the globe to the apex 
of the orbit. A chocolate cyst was decom- 
pressed in the office by needle aspiration with 
ultrasound guidance. This rebled approximate- 
ly 12 hours later, necessitating hospitalization 
and a lateral orbitotomy with partial excision of 
the lymphangioma. Despite this procedure, the 
proptosis, chemosis, and restricted motility 
persisted. One week later, a combined medial 
and lateral orbitotomy was done and a CO, 
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laser mounted on the operative microscope was 
used (power, 10 W, continuous-fire mode) for 
subtotal vaporization. The pupil dilated during 
the procedure. After 18 months, there was 1 
mm of enophthalmos. There was esotropia in 
primary gaze with a virtually complete abduc- 
tion deficit in the left eye. The patient is sched- 
uled to undergo strabismus surgery. 
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Discussion 
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Proptosis in a child or young adult has many 
diagnostic possibilities, including lymphangio- 
ma.* Rhabdomyosarcoma is the most frequent 
primary orbital tumor of childhood and, like 
lymphangioma, may coincidentally appear 
with proptosis during an upper respiratory 
tract infection.” The diagnosis of lymphangio- 
ma may be suggested by ultrasound®!"! and 
computed tomography" but ultimately the 
diagnosis must be confirmed by biopsy. 

Surgical management of lymphangioma is 
difficult because of the histologic nature of the 
tumor. The lesion is not encapsulated +? and 
usually there are no well-defined margins. This 
characteristic allows the tumor to interdigitate 
freely with normal tissue.’ It consists of a net- 
work of dilated endothelium-lined spaces with 
flimsy mural septa. The loose stroma between 
lymph channels may contain focal lymphocytic 
infiltrates that can hypertrophy, accounting for 
proptosis or swelling during an upper respira- 
tory tract infection. There are also many 
small blood vessels in the septa and stroma, 
which have little endothelial support and may 
easily rupture. The loose stroma provides little 
resistance to internal bleeding, leading to char- 
acteristic chocolate cyst formation.* The blood 
vessels of a lymphangioma do not substantially 
communicate with the systemic circulation,*" 
in contrast to an orbital varix which is under 
normal venous pressure, accounting for the 
characteristic changes of postural proptosis in 
the latter (G. J. Harris. unpublished data). On 
the basis of venographic studies, Wright” con- 
sidered all lymphangiomas to be varices. We 
have not performed routine venographic stud- 
ies but believe that lymphangiomas are sepa- 
rate entities. 

The COs laser delivers thermal energy that 
results in vaporization, coagulation, and car- 
bonization. It has a wavelength of 10.6 um, far 
into the infrared range, rendering the beam 
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invisible. It must be guided by a coaxial helium- 
neon pilot beam. The CO, laser used for orbital 
surgery was designed for neurosurgery.” 
Wesley and Bond" provided an overview of 
CO, laser use in ophthalmic surgery. There are 
many modes available with powers ranging 
from a few milliwatts to as much as 100 W. 
Orbital laser surgery does not require the high 
power available on most CO; laser units. These 
units function well on lower-power settings. 
There is no need to go beyond 20 W for any 
type of orbital procedure. A disadvantage of 
the current units is the bulkiness of the laser 
system (required because an articulated arm is 
necessary to transmit the beam from the optical 
resonator to the operative field). A new fiber- 
optic system currently being developed will 
allow more flexibility in the operating room. 

The laser can be either hand-held or mounted 
on the operating microscope and controlled 
with a joystick mechanism. The spot size can be 
varied and the beam defocused to spread the 
energy for vaporization instead of focused cut- 
ting. We generally use the laser in the 
continuous-fire mode and use a hand-held de- 
vice for eyelid and conjunctival lymphangio- 
mas. The microscope-mounted laser works well 
for almost any deep orbital procedure. The 
smoke produced by the laser is drawn off by a 
suction catheter which can be held by the sur- 
geon’s free hand, keeping the operative field 
clear of smoke. The suction tip can also be used 
for gentle retraction. Power settings range from 
500 mW to 5 W for intraconal lesions to 8 to 15 
W for eyelid lesions, depending on whether the 
tissue is cystic or solid. We have had no prob- 
lems with hemostasis or delayed orbital hemor- 
rhages. The goal of the procedure is subtotal 
excision. A surgeon using the continuous-fire 
mode must be careful because of potential heat 
transmission to surrounding normal struc- 
tures." 

Instead of removing the lymphangioma by 
dissecting along a tissue plane, the laser vapo- 
rizes tissue by painting its surface back and 
forth, gradually cavitating the lesion centrally 
and thus effectively debulking it. The sides are 
then folded in and vaporized. The surrounding 
tissue is protected by moist cottonoids while 
vaporization is carried out. Finally, the base of 
the lesion is carefully vaporized by a gentle 
back-and-forth motion under lower-power set- 
tings. At times the base can be dissected out at 
this point without concern about laser damage 
to tissue underneath the lesion. 


We have produced three dilated pupils from 
damage to the ciliary nerves. No patient has 
been noticeably symptomatic from the dilated 
pupil. Symblepharon formation was associated 
with work in the conjunctival area but this also 
has been asymptomatic. Of concern, however, 
was one patient with postoperative corneal 
anesthesia. We did not measure corneal sensa- 
tion preoperatively but because the condition 
was present and symptomatic we concluded 
that it was a complication of the surgery. Per- 
haps nerve fibers supplying corneal sensation 
passed through the ciliary ganglion, thereby 
producing a dilated pupil and corneal anesthe- 
sia. The last complication was postoperative 
muscle imbalances. This may be related to post- 
operative muscle fibrosis (or preoperative fi- 
brosis from spontaneous hemorrhages) or to 
nerve damage from extensive orbital surgery. 
After our experience in these six cases, we 
believe that subtotal excision with the CO: laser 
may become the preferred surgical procedure 
for complex orbital lymphangiomas. 
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Oncocytoma of the Caruncle 
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C. Lally Shields, M.D., Jerry A. Shields, M.D., Violeta Arbizo, B.S., 
and James J. Augsburger, M.D. 


The oncocytoma (oxyphil adenoma) is an 
uncommon tumor composed of transformed 
epithelial cells of the ducts of salivary glands 
and other organs. In two men, 66 and 75 years 
old, oncocytomas originated in the caruncle 
where they assumed rather characteristic fea- 
tures. The caruncular oncocytomas clinically 
appeared to be cystic. Light microscopy 
showed that the tumor cells (oncocytes) had 
eosinophilic granular cytoplasm; electron mi- 
croscopy demonstrated that the cytoplasm 
contained densely packed abnormal mitochon- 
dria. 


THE ONCOCYTOMaA is a relatively benign tumor 
composed of transformed epithelial cells of 
certain salivary glands and other organs. Onco- 
cytomas occasionally develop from accessory 
lacrimal gland tissue in the caruncle and they 
account for approximately 3% to 8% of biopsied 
caruncular masses.'* Radnét‘ and Noguchi and 
Lonser® probably reported the first cases of 
caruncular oncocytoma. Before these reports, 
this tumor was recognized most often in the 
salivary glands and less frequently in the thy- 
roid, parathyroid, pancreas, liver, and other 
glandular tissue. Hamperl® performed most of 
the basic research on the oncocytoma and pos- 
tulated that it originates in transformed ductal 
epithelial cells. 
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Case Reports 
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Case 1 

A 66-year-old man was initially examined in 
1981. He had a one-year history of a small 
painless growth on the inner aspect of his left 
eye. He reported a slow enlargement of the 
lesion during the previous three months and 
was referred here. Physical examination dis- 
closed a smooth, pink, subepithelial mass in 
the caruncle (Fig. 1) with moderate transmis- 
sion of light on transillumination. The lesion 
was removed surgically and has not recurred. 

On gross examination, the rounded, gray, 
cystic lesion measured 3 X 3 X 3 mm and 
released a thin white fluid on sectioning. Light 
microscopy showed a cystic structure lined by a 
single layer of tall columnar cells (Fig. 2) with 
eosinophilic granular cytoplasm and small 
round nuclei without mitotic figures (Fig. 3). 
The cytoplasm stained positive with PAS. The 
histopathologic features were consistent with 
oncocytoma. 
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Fig. 1 (Shields and associates). Case 1. External 
view of smooth cystic mass of the caruncle. 
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Fig. 2 (Shields and associates). Case 1. Cystic 
oncocytoma with single layer of columnar cells lining 
the cavity (arrow) (hematoxylin and eosin, x10). 


Case 2 

A 75-year-old man first noted a small pim- 
ple” in the medial canthus of his left eye in 
1983. The lesion remained stable until June 
1985 when it became tender, swollen, and red. 
The patient was treated with a topical antibiotic 
that resolved the acute swelling but the “pim- 
ple” remained. The patient was referred here 
for further treatment. 

Physical examination in July 1985 disclosed a 
pink-tan cystic lesion in the caruncle of the left 
eye with slight extension to the medial canthal 
skin (Fig. 4). Fine telangiectatic vessels coursed 
over the lesion. Surgical excision of the mass 
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Fig. 4 (Shields and associates). Case 2. External 
view of smooth mass of the caruncle pushing onto 
medial canthal skin. 
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Fig. 3 (Shields and associates). Case 1. Columnar 
oncocytes with single nucleus (hematoxylin and 
eosin, X 100). 


was performed. Postoperatively, the patient 
has done well without recurrence of the lesion. 

Gross pathologic examination showed a gray 
cystic lesion measuring 8 x 5 x 5 mm. Low- 
power microscopy demonstrated a cystic cavity 
lined by a multilayered, orderly arrangement of 
plump eosinophilic cells with small round nu- 
clei without mitotic figures (Fig. 5). High- 
power microscopic examination demonstrated 
a fine granular eosinophilic cytoplasm (Fig. 6). 
The cytoplasm stained positive with PAS. 

A portion of the remaining tissue was re- 
moved from the paraffin block and processed 
for electron microscopy. Ultrastructural analy- 
sis demonstrated epithelial cells containing an 
excessive number of densely packed mitochon- 
dria of various shapes with irregular, fragment- 
ed cristae (Figs. 7 and 8). These findings were 
consistent with a diagnosis of oncocytoma. 








Fig. 5 (Shields and associates). Case 2. Cystic 
Oncocytoma of the caruncle with a thick multicellular 
lining with oncocytes (arrow) (hematoxylin and 
eosin, X 25). 
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Fig. 6 (Shields and associates). Case 2. Oncocytes 
showing granular eosinophilic cytoplasm and benign 
nuclei (hematoxylin and eosin, X 250). 
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Discussion 


ee 


Schaffer’ has been cited’ as the first to report 
the unusual “granular swollen cells” of certain 
salivary gland tumors. In 1931 Hamperl* used 
the term “oncocyte,” meaning a cell that has 
increased in size, to describe these swollen 
cells. Since then, oncocytic tumors have been 
described in many tissues, including the sali- 
vary, thyroid, parathyroid, pituitary, and adre- 
nal glands, and in the gastrointestinal tract, 
kidney, testes, breast, and other locations. The 
first to describe an oncocytic tumor involving 
the ocular adnexa was Radnot,’ who reported 
an oncocytic hyperplasia of the lacrimal sac. Six 
years later she reported the first oncocytoma of 





Fig. 7 (Shields and associates). Case 2. Transmission electron micrograph demonstrating oncocytes with 
benign nuclei (n) and densely packed with mitochondria of various sizes and shapes. Note the unusual J-shaped 
mitochondria (arrow) (Xx 7,000). 
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Fig. 8 (Shields and associates). Case 2. Dense cristae of oncocytic mitochondria (arrow) indicating high 
metabolic activity (x 40,000). 


the caruncle.* Subsequently, several cases of 
oncocytoma of the ocular adnexae were report- 
ed." The most common reported ocular site 
for this tumor is the caruncle, but a few have 
developed in the lacrimal sac, lacrimal gland, 
and conjunctiva. 

Embryologically the caruncle develops from 
the lower eyelid near the end of the third 
month of gestation. When fully developed, it 
contains elements of both conjunctiva and 
skin.*’*! Histologically it is composed of con- 
junctival epithelium with numerous skin ap- 
pendages (hair, sebaceous glands, and sweat 
glands) and accessory lacrimal glands. Ham- 
perl’ postulated that oncocytoma of the carun- 
cle originates in the caruncular accessory lacri- 
mal glands and that the oncocyte is a 
transformation of an aged, “functionally over- 
taxed” epithelial cell into a swollen degenerat- 
ed cell. 


The caruncular oncocytoma appears clinical- 
ly as a small (2-to 5-mm), slowly growing solid 
or cystic red-tan mass." Biggs and Font! 
reviewed the clinicopathologic findings in 18 
ocular oncocytomas on file at the Armed Forces 
Institute of Pathology and found a tendency for 
these tumors to occur in older females (median 
age, 73 years). Rennie™ reported a 5.6:1 female- 
to-male predominance. Both our patients were 
male. 

The caruncular oncocytoma is usually 
asymptomatic and is removed for diagnostic or 
cosmetic reasons, as was the situation in Case 
1. Patient 2 had an acute inflammation of the 
medial canthus and the oncocytoma became 
apparent after resolution of the inflammation. 
Oncocytic transformation of the epithelium ina 
chronically inflamed lacrimal sac has been re- 
ported.” 

Microscopically, benign oncocytes appear as 
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uniform, oval cells with abundant, finely gran- 
ular eosinophilic (oxyphilic) cytoplasm that ac- 
counts for the tumor’s alternative name of oxy- 
phil adenoma. The nuclei are small, round, and 
paracentral with a single nucleolus and rare 
mitotic figures. Occasionally, goblet cells are 
scattered within the epithelial lining of the 
cystic tumor. 

Electron microscopy of the caruncular onco- 
cytoma was first described by Radnot and La- 
pis’ in 1970. They showed that the cytoplasm 
of oncocytes is packed with mitochondria of 
various sizes and shapes with irregular and 
fragmented cristae. Few other organelles are 
seen among the tightly packed mitochondria 
except for an occasional vacuolated Golgi appa- 
ratus and scattered lysosomal particles; rare 
glycogen and lipid inclusions have been 
found.” From these findings, Radnot and Lapis 
postulated that the swollen oncocytes result 
from a disturbed metabolism of functionally 
impaired mitochondria. 

Oncocytomas are generally benign tumors. 
There have been several reports of malignant 
oncocytomas of the ocular adnexa, two of 
which involved the lacrimal sac (one with adja- 
cent maxillary sinus invasion)* and three 
which involved the lacrimal gland.'""""* Two of 
the three cases of malignant oncocytoma of the 
lacrimal gland were reported to have intracra- 
nial extension of the tumor.''® The lacrimal 
gland is an uncommon location for oncocyto- 
mas, yet tumors occurring there tend to be 
more malignant in nature." However, isolated 
oncocytes and small, nontumorous clusters of 
these cells have been reported in 35% (seven of 
20 cases) of presumably normal lacrimal glands 
obtained at autopsy.” 

Both of our cases of caruncular oncocytoma 
were clinically and histologically benign. These 
tumors were successfully managed by local 
excision and there has been no evidence of 
recurrence over five-year and one-year follow- 
up intervals. 
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Comparison of Two Treatment Schedules for Combined 


Timolol and Dipivefrin Therapy 





Edward A. Tsoy, M.D., Bettina B. Meekins, M.D., and M. Bruce Shields, M.D. 


In a prospective, randomized, single- 
masked, cross-over study, 18 patients with 
primary open-angle glaucoma were treated for 
one month with each of the following regi- 
mens: timolol 0.5% twice daily, timolol 0.5% 
plus dipivefrin 0.1% twice daily given ten 
minutes apart, and timolol 0.5% plus dipivef- 
rin 0.1% given twice daily four hours apart. An 
eight-hour intraocular pressure curve was ob- 
tained before treatment and at the end of each 
monthly regimen. When added to timolol ther- 
apy, dipivefrin produced a small but statisti- 
cally significant additional mean decrease in 
intraocular pressure. The difference in intraoc- 
ular pressure reduction between the two regi- 
mens for combined timolol and dipivefrin 
therapy was not statistically significant. 


TIMOLOL MALEATE, a beta-adrenergic antago- 
nist, and epinephrine compounds, which are 
alpha- and beta-adrenergic agonists, both de- 
crease intraocular pressure despite opposite 
pharmacologic actions. Several clinical studies 
have demonstrated a small or negligible addi- 
tional effect when an epinephrine compound is 
added to timolol therapy.'’ Cyrlin, Thomas, 
and Epstein® suggested that the efficacy of this 
combined therapy might be enhanced by sepa- 
rating the times at which the two medications 
are administered by at least three hours. We 
conducted a prospective, randomized, single- 
masked, cross-over study designed to evaluate 
the effect of separating the time of administra- 
tion of timolol and dipivefrin, a prodromal 
drug of epinephrine, on intraocular pressure in 
patients with open-angle glaucoma. 





Accepted for publication June 16, 1986. 

From the Duke University Eye Center, Duke Universi- 
ty Medical Center, Durham, North Carolina. This study 
was presented at the annual meeting of the Association 
for Research in Vision and Ophthalmology, Sarasota, 
Florida, April 30, 1986. 

Reprint requests to M. Bruce Shields, M.D., Duke 
University Eye Center, P.O. Box 3802, Durham, NC 
27710. 





Subjects and Methods 





Patients with primary open-angle glaucoma 
were included in the study. Criteria for exclu- 
sion were angle-closure glaucoma, secondary 
glaucoma, advanced or end-stage primary 
open-angle glaucoma, previous conventional 
or laser glaucoma surgery or other intraocular 
surgery, Current treatment with carbonic anhy- 
drase inhibitors or systemic beta-blockers, ocu- 
lar inflammatory disease, corneal epithelial de- 
fects, and other active ocular disease. 

After informed consent was obtained, each 
patient was instructed to discontinue all glau- 
coma medication for two weeks. An investiga- 
tor then measured in masked fashion the intra- 
ocular pressure in both eyes by Goldmann 
applanation tonometry at 8 A.M. and two, four, 
six, and eight hours later. If the intraocular 
pressure was 21 mm Hg or more at any time, a 
second, informed investigator randomly as- 
signed the patient to one of six groups, in 
which three different one-month treatment 
schedules were arranged ina specific sequence. 
The schedules were as follows: (A) timolol 
0.5%, one drop in each eye at 8 A.M. and 6 P.M.; 
(B) timolol 0.5% twice a day at the same times, 
plus dipivefrin 0.1% ten minutes after the 
timolol; and (C) timolol 0.5% twice a day at the 
same times, plus dipivefrin 0.1% twice a day at 
12 noon and 10 p.m. The schedule sequence 
was ABC in Group 1, ACB in Group 2, BAC in 
Group 3, BCA in Group 4, CAB in Group 5, and 
CBA in Group 6. 

At the end of each monthly schedule, one 
investigator measured intraocular pressures in 
a masked fashion at 8 a.m. and two, four, six, 
and eight hours later, using the same tonome- 
ter throughout the study. The informed inves- 
tigator instilled the drops at the appropriate 
times on the measurement days and informed 
the patient about the next treatment schedule. 

The data were submitted for statistical evalu- 
ation. The intraocular pressure measurements 
for the two eyes of each patient were averaged 
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together and evaluated as a single result. Meas- 
urements from the five time points were aver- 
aged, and the mean change in intraocular pres- 
sure from the pretreatment baseline for each 
treatment schedule was tested for significance 
with the paired t-test. Mean intraocular pres- 
sure changes from baseline were then com- 
pared among the three treatment schedules 
using Tukey’s studentized range test multiple 
comparison procedure. 





Results 





The study included 18 patients (35 eyes) who 
ranged in age from 30 to 84 years (mean, 63 
years). There were ten men and eight women; 
15 were white and three were black. Three 
patients were randomly assigned to each of the 
six treatment groups. 

Table 1 and the Figure summarize the mean 
intraocular pressures for each time period on 
the pretreatment baseline measurement day 
and after one month on each of the three 
treatment schedules. Table 1 also shows the 
average intraocular pressure from the five time 
points on each of the four measurement days. 
The average baseline intraocular pressure was 
25.3 + 4.7 mm Hg. On Schedule A, the average 
intraocular pressure was 21.0 + 2.6 mm Hg, a 
decrease of 4.3 mm Hg from baseline. Schedule 
B decreased intraocular pressure to an average 
of 19.2 + 2.8 mm Hg, 6.1 mm Hg below the 
baseline. Schedule C gave an average intraocu- 
lar pressure of 19.7 + 2.3 mm Hg, or 5.6 mm Hg 
from the baseline. The average decrease in 
intraocular pressure from baseline for all three 
medical regimens was highly significant 
(P<.001). 

Table 2 shows a statistical comparison of the 
three regimens, using the change in intraocular 
pressure from baseline as the measurement 
parameter. For the average of all five time 
points, the difference between Schedule A and 
Schedule B was 1.8 mm Hg, which was statisti- 
cally significant (P<.05). The difference be- 
tween Schedule A and Schedule C was 1.3 mm 
Hg, which was also statistically significant 
(P<.05). Timolol alone decreased the intraocu- 
lar pressure less than either combined regimen 
at all time points, although the difference was 
not always statistically significant. 

The difference between the two combined 
timolol and dipivefrin regimens was 0.5 mm 
Hg, which was not statistically significant. The 
absence of significant differences extended to 


TABLE 1 
INTRAOCULAR PRESSURE BEFORE TREATMENT AND 
ON THREE TREATMENT SCHEDULES 


LL 


MEAN (+ S.D.) 
INTRAOCULAR PRESSURE 
TREATMENT SCHEDULE (MM HG) 
Baseline 
8 A.M. 25.9 + 4.1 
10 A.M. 26.5 + 5.4 
12 noon 25.8 + 5.1 
2 P.M. 23.8 + 5.3 
4 P.M. 24.5 + 5.4 
Average 25.3 + 4.7 
Schedule A 
8 A.M. 21.8+ 1.9 
10 A.M. 21:8 + 32 
12 noon 21.4 + 3.6 
2 P.M. 19.5 + 3.4 
4 P.M. 20.4 + 3.6 
Average 21.0 + 2.6 
Change from baseline —4,3* 
Schedule B 
8 A.M. 21.3 + 4.1 
10 A.M. 19.0 + 3.5 
12 noon 18.9 + 3.5 
2 P.M. 18.1 + 2.8 
4 P.M. 18.5 + 28 
Average 19.2 + 2.8 
Change from baseline =—6.1° 
Schedule C 
8 A.M. 19.7 + 2.4 
10 A.M. 20.1 + 3.2 
12 noon 20.5 + 2.7 
2 P.M. 18.7 + 2.9 
4 P.M. 19.3. + 27 
Average 19.7 +23 
Change from baseline —5.6* 


ee  ———— 


*P < 001. 


all time periods on the eight-hour diurnal intra- 
ocular pressure curves. Some patients ap- 
peared to do better on one regimen or the 
other, but most experienced no appreciable 
difference. Six of the 18 patients (33%) had 
decreases of 3 mm Hg or more on Schedule B 
and four of 18 (22%) had similar responses 
when on Schedule C. 





Discussion 





The paradox that timolol and epinephrine 
compounds, drugs with opposite pharmaco- 
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logic actions, both decrease the intraocular 
pressure, appears to be explained by different 
effects on aqueous humor dynamics. Timolol 
decreases intraocular pressure by reducing 
aqueous production,*” while epinephrine de- 
creases the intraocular pressure primarily by 
improving aqueous outflow.* Tonographic ob- 
servations indicate that the added effect of 
epinephrine to preexisting timolol therapy is 
not the result of improved aqueous outflow 
facility.” Higgins and Brubaker," using fluoro- 
photometric techniques, showed that pretreat- 
ment with timolol blocks the stimulatory effect 
of epinephrine on aqueous production, and 
that the addition of epinephrine actually leads 
to a greater decrease in aqueous humor forma- 
tion than that achieved with timolol alone. 
Therefore, when an epinephrine compound is 
added to timolol therapy, any enhanced reduc- 
tion in intraocular pressure apparently results 
from a further decrease in inflow, which is 
probably an alpha-adrenergic effect of epineph- 
rine. 

Goldberg and associates’ noted that a single 
dose of epinephrine 2%, given one hour after 


instillation of timolol 0.5% in patients pretreat- 
ed with timolol for one week, produced an 
additional decrease in intraocular pressure of 
0.7 mm Hg after six hours. However, one drop 
of timolol one hour after administration of 
epinephrine in patients pretreated with epi- 
nephrine produced an additional reduction of 
3.9 mm Hg at six hours. Ohrstré6m and Kätt- 
ström” found that epinephrine 1%, adminis- 
tered five minutes after timolol therapy, pro- 
duced an additional decrease of 1 mm Hg 
compared to the effect of timolol alone in pa- 
tients with primary open-angle glaucoma. 
Thomas and Epstein‘ demonstrated a signifi- 
cant, additional decrease in intraocular pres- 
sure on the first day of therapy when either 
timolol or epinephrine was given to patients 
pretreated with the other drug, although the 
effect was more pronounced with epinephrine 
pretreatment. The additional reduction was 
less but still statistically significant after two 
weeks of therapy. However, combined therapy 
at two months was no more effective than that 
of either drug alone. On the basis of these 
observations, the authors suggested that an 
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TABLE 2 
COMPARISON OF THE THREE 
TREATMENT SCHEDULES 





MEAN INTRAOCULAR PRESSURE (mm Hg) 
SS 


TIME A MINUS B A MINUS C B MINUS C 
8 A.M. 
Change from 
baseline —0.5 —2.1 —1.6 
P value NS <.05 NS 
10 A.M. 
Change from 
baseline =2.0 -1.7 1.1 
P value <.05 NS NS 
12 noon 
Change from 
baseline -2.5 —0.9 1.6 
P value <.05 NS NS 
2 P.M. 
Change from 
baseline —1.4 —0.8 0.6 
P value NS NS NS 
4 P.M. 
Change from 
baseline =19 at i —0.8 
P value NS NS NS 
Average 
Change from 
baseline =1.6 —1.3 0.5 
P value <0.5 <0.5 NS 
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altered dosage regimen, in which epinephrine 
is used on a regular basis and timolol is given 
intermittently for several weeks, might maxi- 
mize the temporary advantages of combined 
therapy. However, the benefit of this regimen 
has not been established, and other studies 
have shown that combined timolol and epi- 
nephrine therapy may have some additive ef- 
fect when the treatment is continued beyond 
two months. Keates and Stone,? Korey and 
associates, and Knupp and associates’ noted a 
partially additive effect on intraocular pressure 
after two to three months of combined therapy. 

Evidence has been reported to suggest that 
separating the time of administration by sever- 
al hours might enhance the effect of combined 
timolol and epinephrine therapy. Schmitt, 
Lotti, and Le Douarec'’ demonstrated that 
timolol’s maximum concentration in the ante- 
rior chamber occurs 30 minutes after topical 
administration, and that the level is substan- 
tially lower after two to four hours. Neufeld” 


determined that beta receptors in the iris and 
ciliary body are no longer bound by the drug 
three hours after timolol administration. 

Cyrlin, Thomas, and Epstein’ reported a clin- 
ical study designed to evaluate whether the 
effect of epinephrine, when combined with 
timolol, could be enhanced by administering it 
at a sufficient interval after instillation of 
timolol, when the beta-adrenergic receptors 
might no longer be bound. Fourteen patients 
with primary open-angle glaucoma received 
timolol 0.5% twice daily after a three-week 
washout of all antiglaucoma medication. After 
three weeks of timolol therapy, the patients 
were randomly assigned to one of two treat- 
ment sequences, in which epinephrine borate 
1% was added either five minutes or three 
hours after timolol administration. These regi- 
mens were continued for two weeks, after 
which the epinephrine was stopped for two 
weeks. The patients were then switched to the 
other treatment sequence. In the first phase of 
combined therapy, epinephrine produced an 
additional decrease in intraocular pressure 
whether added five minutes or three hours 
after timolol instillation. After the cross-over, a 
significant additional effect of epinephrine was 
observed at two weeks when it was adminis- 
tered three hours after the timolol but not when 
given five minutes later. This effect of three- 
hour-apart administration declined and lost 
statistical significance at six weeks, but im- 
proved and became significant again at three 
months. The five-minute-apart sequence was 
not continued for three months. 

In our study, the treatment groups were 
designed so that each patient received all three 
medication regimens for similar lengths of time 
and in a randomized fashion to minimize the 
possible influence of schedule sequence on the 
overall data. The results indicated that adding 
dipivefrin to timolol therapy produces a small 
but statistically significant decrease in intraoc- 
ular pressure after one month compared to 
timolol therapy alone. This response was the 
same whether the drugs were administered ten 
minutes or four hours apart. A possible criti- 
cism in the study design is the use of dipivef- 
rin, an epinephrine prodromal drug, which 
may not be representative of other epinephrine 
compounds. However, once the drug is trans- 
formed to the active state in the eye, it appears 
to be the same as other forms of epinephrine, 
and clinical trials indicated that its efficacy is 
between those of 1% and 2% epinephrine.” The 
short-term (one-month) evaluation of each 
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treatment schedule was another potential 
weakness in the study, although we believe 
that this is long enough to eliminate any persis- 
tent effect from the previous treatment regi- 
men. It is also possible that an effect of combi- 
nation treatment, not present at one month, 
would be uncovered with longer follow-up. 

It should be noted that the mean decrease 
caused by the addition of dipivefrin to timolol 
therapy was less than 2 mm Hg. Some patients 
had no beneficial effect, while others respond- 
ed in a clinically significant fashion with de- 
creases of 3 mm Hg or more. As suggested by 
Kass," in patients receiving timolol therapy 
who need further decreases, especially when a 
miotic is also in use or not effective, a uniocular 
trial of combined epinephrine therapy may bea 
reasonable measure. 
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Pseudophakic Pupillary Block With Angle-Closure 


Glaucoma in Diabetic Patients 





Robert N. Weinreb, M.D., Jeffrey P. Wasserstrom, M.D., Jeffrey S. Forman, M.D., 
and Robert Ritch, M.D. 


Six diabetic patients (five women and one 
man, 63 to 79 years old) developed pseudopha- 
kic pupillary block with angle-closure glauco- 
ma two days to one year after undergoing 
extracapsular cataract extraction. None of the 
six had had a peripheral iridectomy during the 
procedure. Symptoms included pain and visu- 
al loss. Corneal edema and intraocular pres- 
sures as high as 80 mm Hg were also present. 
Laser iridotomies decreased the intraocular 
pressure in three cases but failed in a fourth. 
In one case corneal edema prevented laser 
treatment but a surgical peripheral iridectomy 
was successful. One eye with central retinal 
vein occlusion was treated with panretinal 
photocoagulation and trabeculectomy. 


SURGICAL IRIDECTOMY performed at the time 
of intracapsular cataract extraction significantly 
decreases the incidence of pupillary block.” 
Since pupillary block after extracapsular cata- 
ract extraction is uncommon,’ particularly after 
posterior chamber intraocular lens implanta- 
tion, the necessity of performing iridectomy in 
such cases has been questioned. Some sur- 
geons advocate performing iridectomies in all 
cases,”’ while others omit this procedure, be- 
lieving that the complications of iridectomy 
outweigh the advantage of preventing occa- 
sional cases of pupillary block.*”’ If certain eyes 
are at particular risk for developing pseudo- 
phakic pupillary block after extracapsular 
sugery, the indications for iridectomy might 
become clearer. 

We treated six diabetic patients with pseudo- 
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phakic pupillary block and angle-closure glau- 
coma in whom peripheral iridectomies had not 
been performed at the time of extracapsular 
cataract surgery. 


Case Reports 


Case 1 

A 63-year-old woman with 20-year history of 
insulin-dependent diabetes mellitus under- 
went uncomplicated extracapsular cataract sur- 
gery with a posterior chamber lens implant in 
the right eye. A peripheral iridectomy was not 
performed. The eye was treated postopera- 
tively with prednisolone acetate 1% four times 
daily. The course was unremarkable until four 
weeks postoperatively, when pain and visual 
loss developed. Intraocular pressure in the 
right eye was 67 mm Hg, the anterior chamber 
was shallow with moderate cells and flare, and 
the pupil was secluded by posterior synechiae. 
Intraocular pressure was reduced medically 
and a neodymium-YAG laser iridotomy was 
performed. One day later, intraocular pressure 
was 14 mm Hg, the anterior chamber was deep, 
and the iridotomy was patent. The retina had a 
few microaneurysms and there were no hemor- 
rhages or cotton-wool patches. Two weeks 
later, the patient again had pupillary block; 
intraocular pressure was 80 mm Hg and the 
iridotomy was closed. The iridotomy was re- 
opened with the neodymium-YAG laser. Three 
hours later, intraocular pressure was 20 mm Hg 
and the anterior chamber had deepened. 


Case 2 

A 79-year-old woman with adult-onset diabe- 
tes mellitus treated with tolbutamide under- 
went uncomplicated extracapsular cataract sur- 
gery with a posterior chamber lens implant in 
the right eye. A peripheral iridectomy was not 
performed. The eye was treated with tropic- 
amide 1% three times daily and prednisolone 
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acetate 1% four times daily. Two weeks postop- 
eratively, the eye was red and painful and 
corneal edema was present. Intraocular pres- 
sure was 75 mm Hg and the anterior chamber 
was shallow. A neodymium-YAG laser iridoto- 
my decreased the intraocular pressure to 18 
mm Hg within two hours. Two months later, 
the iridotomy closed and intraocular pressure 
increased again. The iridotomy was reopened 
with the neodymium-YAG laser. Three months 
later, the intraocular pressure was 12 mm Hg. 
The retina had a few microaneurysms and a few 
dot-blot hemorrhages. 


Case 3 

A 71-year-old woman with a five-year history 
of adult-onset diabetes mellitus treated with 
chlorpropamide underwent an uncomplicated 
extracapsular cataract extraction with insertion 
of a posterior chamber lens in the left eye. A 
peripheral iridectomy was not performed. The 
eye was treated with prednisolone acetate 1% 
four times daily. Two days postoperatively, 
pupillary block was noted. Intraocular pressure 
was 40 mm Hg. A laser iridotomy could not be 
performed because of corneal edema and so the 
patient underwent a surgical peripheral iridec- 
tomy. One month later, intraocular pressure 
was 14 mm Hg. 


Case 4 

A 76-year-old woman with a 12-year history 
of adult-onset diabetes mellitus treated with 
tolbutamide underwent uncomplicated extra- 
capsular cataract surgery with a posterior 
chamber lens implant in the right eye. A pe- 
ripheral iridectomy was not performed. The 
eye was treated with fluorometholone four 
times daily for several weeks. The course was 
unremarkable until one year postoperatively 
when the eye developed pupillary block with 
angle-closure glaucoma and an intraocular 
pressure of 58 mm Hg. After neodymium-YAG 
laser iridotomy, the anterior chamber deep- 
ened and intraocular pressure was 16 mm Hg 
four hours later. 


Case 5 

A 68-year-old woman with a six-year history 
of insulin-dependent diabetes mellitus and pri- 
mary open-angle glaucoma underwent uncom- 
plicated extracapsular cataract surgery with a 
posterior chamber lens implant in the right eye. 
A peripheral iridectomy was not performed. 
The eye was treated with prednisolone acetate 
1% four times daily. Four weeks postopera- 


tively, the anterior chamber had a few cells and 
the pupil was secluded by posterior synechiae. 
Intraocular pressure was 48 mm Hg and pupil- 
lary block with angle-closure glaucoma was 
diagnosed. Medical attempts to relieve the pu- 
pillary block by dilation were unsuccessful. A 
central vein occlusion occurred during the fol- 
lowing week. Ten weeks postoperatively, intra- 
ocular pressure in the right eye was 46 mm Hg. 
Iris neovascularization and peripheral anterior 
synechiae were present for 360 degrees. There 
was also a central retinal vein occlusion with 
extensive capillary nonperfusion. The eye was 
later treated with panretinal photocoagulation, 
which led to regression of the iris neovascular- 
ization, and trabeculectomy with adjunctive 
subconjunctival injections of fluorouracil. 


Case 6 

A 64-year-old man with a four-year history of 
adult-onset diabetes mellitus controlled by diet 
underwent uncomplicated extracapsular cata- 
ract surgery with a posterior chamber lens 
implant in the left eye. A peripheral iridectomy 
was not performed. The eye was treated with 
dexamethasone alcohol 0.1% twice daily. Eight 
weeks postoperatively, the patient experienced 
the sudden onset of visual loss accompanied by 
pain. An examination disclosed corneal edema 
and an intraocular pressure of 58 mm Hg. 
Pupillary block with angle-closure glaucoma 
was diagnosed. The intraocular pressure was 
reduced medically and an argon laser iridoto- 
my was performed. Although the anterior 
chamber deepened, peripheral anterior synech- 
iae were present for 180 degrees and intraocu- 
lar pressure could not be controlled medically. 
Except for mild arteriolar narrowing, the retina 
appeared to be within normal limits. The eye 
later underwent trabeculectomy. 


Discussion 


The occurrence of pupillary block with angle- 
closure glaucoma after cataract extraction with 
intraocular lens implantation has been well 
documented.**''*! Most of these reported cases 
have been associated with anterior chamber or 
iris plane lenses, while posterior chamber lens- 
es have been implicated only occasionally 5618:21 
The frequency of this complication is difficult to 
estimate. Stark and associates‘ reported a 0.3% 
incidence of pupillary block within one year of 
posterior chamber intraocular lens implanta- 
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tion in 2,703 eyes and a 0.8% incidence after 
anterior chamber intraocular lens implantation 
in 3,587 eyes. They did not note the prevalence 
of diabetes mellitus in the patients who devel- 
oped pupillary block. 

During the 18-month period during which 
the diabetic patients in this series were exam- 
ined and treated, we treated an additional ten 
patients with pseudophakic pupillary block 
and angle-closure glaucoma who did not have 
diabetes. These small numbers did not allow us 
to determine with certainty the frequency with 
which diabetes is associated with this event. 
Further, different surgeons were involved in 
each case and patients were referred to us only 
after developing pupillary block. However, the 
38% incidence of diabetes in our patients with 
pseudophakic pupillary block was significantly 
greater than the incidence of diabetes identi- 
fied retrospectively by Clayman, Jaffe, and 
Light” in 1,160 patients undergoing intracap- 
sular cataract extraction with four-loop lens 
implantation (7.0%) (P = .0003 by x* test) or 
prospectively by Straatsma and associates” in 
229 eyes undergoing extracapsular cataract ex- 
traction with posterior chamber lens implanta- 
tion (9.0%) (P<.0001 by yx? test). Hence, we 
speculate that individuals with diabetes may be 
predisposed to pseudophakic pupillary block 
and angle-closure glaucoma. We were not im- 
pressed by any marked clinical differences be- 
tween the diabetic and nondiabetic eyes that 
might account for this propensity. 

Iridectomy is accepted as a standard adjunc- 
tive procedure at the time of intracapsular cata- 
ract extraction to prevent iridovitreal pupillary 
block caused by vitreous prolapse through the 
pupil. In extracapsular cataract surgery, the 
indications for iridectomy have become contro- 
versial. An intact posterior capsule, especially 
in the presence of a posterior chamber intraoc- 
ular lens, may provide a barrier sufficient to 
prevent the vitreous from prolapsing through 
the pupil and causing pupillary block. The 
question then arises as to how pupillary block 
occurs in an eye with an intact posterior cap- 
sule and a posterior chamber intraocular lens. 

Pupillary block can be provoked by structural 
or physiologic changes. If the posterior capsule 
has a small peripheral rent that is undetected or 
if the zonules are torn during surgery, vitreous 
can prolapse forward around the intraocular 
lens and become adherent to the iris. Posterior 
capsulotomy also reduces the barrier effect of 
the posterior capsule and may allow vitreous to 
prolapse around the intraocular lens implant. 


In the absence of a peripheral iridectomy, ei- 
ther of these structural changes could increase 
the chance of pupillary block. In our cases, the 
posterior capsule appeared intact and there 
was no vitreous prolapse through the pupil. 

The position of the posterior chamber lens 
implant is another anatomic factor that may 
contribute to blocking the flow of aqueous 
humor through the pupil (J. R. Samples, oral 
communication, April 1986). An intraocular 
lens located in the ciliary sulcus would be 
anteriorly situated relative to an intraocular 
lens positioned in the capsular bag. This could 
lead to closer contact with the iris and increase 
the risk of pupillary block, particularly in an 
eye with the characteristic histopathologic 
changes associated with diabetes. Both gly- 
cogen-containing vacuoles of the iris pigment 
epithelium and diffuse thickening of the exter- 
nal basement membrane of ciliary pigment epi- 
thelium in diabetes have been identified in as 
many as 40% of enucleated eyes of diabetics.™ 
Thickening of the iris and ciliary body may 
increase the incidence of pseudophakic pupil- 
lary block in such eyes. 

It is also possible that the occurrence of 
pupillary block in our patients was related to 
increased postoperative anterior segment in- 
flammation with the resulting formation of pos- 
terior synechiae between the iris and posterior 
chamber lens implant. Despite the topical 
administration of corticosteroids, posterior sy- 
echiae and secluded pupils were identified in 
two eyes (Cases 1 and 5) after surgery. In this 
regard, it has been demonstrated by fluoropho- 
tometry that the blood-aqueous barrier is ab- 
normally permeable in the eyes of diabetic 
patients.” This is probably related to an abnor- 
mality of capillary permeability within the 
anterior segment and need not be associated 
with structural changes such as iris neovascu- 
larization.” There was no clear relationship in 
our six patients between the onset of pupillary 
block with angle-closure glaucoma and the du- 
ration of diabetes or its form of treatment 
(Table). Although the diabetes in each of our 
patients was well controlled, it is possible that 
capillary permeability within the anterior seg- 
ment may be increased even more in patients 
with long-standing diabetes or diabetes melli- 
tus that is difficult to control and that these 
patients are at greater risk for pupillary block 
with angle-closure glaucoma. 

The risks of performing an iridectomy in- 
clude hyphema, iridodialysis, inadvertent cut- 
ting of the superior haptic of the intraocular 
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TABLE 
SUMMARY OF CLINICAL DATA 





PATIENT NO., DURATION OF 
SEX, INVOLVED DIABETES ONSET OF 
AGE (YRS) EYE (YRS) TREATMENT GLAUCOMA 
1, F, 63 Right 20 insulin 4 wks 
2, F, 79 Right Unknown Tolbutamide 2 wks 
3, F, 71 Left 5 Chiorpropamide 2 days 
4, F, 76 Right 12 Tolbutamide 1 yr 
5, F, 68 Right 6 insulin 4 wks 
6, M, 64 Left 4 Diet 8 wks 





lens, postoperative glare from the edge of the 
intraocular lens exposed by the iridectomy, and 
increased inflammation. Some surgeons be- 
lieve that these risks are greater than the bene- 
fit the iridectomy might have in preventing 
pupillary block when a posterior chamber lens 
is implanted. In our experience, a peripheral 
iridectomy performed at the time of extracap- 
sular cataract surgery is a safe procedure. Since 
pseudophakic eyes of patients with diabetes 
mellitus may be at particular risk for develop- 
ing pupillary block with angle-closure glauco- 
ma, we recommend that a peripheral iridecto- 
my be performed in these eyes at the time of 
extracapsular cataract extraction. 
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Pattern-Reversal Visual-Evoked Potentials in the 
Diagnosis of Amblyopia in Children 





David S. Friendly, M.D., Ira P. Weiss, Ph.D., Ann B. Barnet, M.D., 
Rosemary Saumweber, B.A., and Jo Ann Walker, B.S. 


We assessed the potential clinical usefulness 
of pattern-reversal visual-evoked potentials in 
the diagnosis of amblyopia. Twenty-seven 
children with anisometropic amblyopia and 
four children without amblyopia participated. 
Estimates of visual acuity for each eye (Snellen 
visual acuity) were obtained by conventional 
psychometric methods. Visual-evoked poten- 
tials to reversing checks subtending 15 min- 
utes of visual arc were also obtained. Visual- 
evoked potential testing and interpretation 
were done in a masked fashion. Ten of the 31 
children were retested seven to 21 days after 
the first test to estimate reliability of the proce- 
dures. 

Of the 27 amblyopic children, 22 were cor- 
rectly identified by the visual-evoked poten- 
tial test alone. In four patients initial visual- 
evoked potential tests failed to identify the 
disparity in visual acuity between the eyes and 
retests in two of the four again had false- 
negative results. In one child initial visual- 
evoked potential testing incorrectly identified 
the amblyopic eye but repeat testing did iden- 
tify it. Of the four children with symmetrical- 
ly good vision, three were correctly identified 
as normal by the initial visual-evoked poten- 
tial test. The other normal child was incorrect- 
ly identified by the visual-evoked potential 
test as having amblyopia. 
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ACCURATE EVALUATION Of central visual acu- 
ity in preverbal children is an important and — 
unresolved clinical problem. Present methods 
include visual-evoked potentials, forced-choice 
preferential viewing, opticokinetic techniques, © 
and interpretation of binocular fixation pat- 
terns. Although the latter method is most fre- 
quently employed, it also is known to be inac- © 
curate on occasion.'* The purposes of the. 
present study were to design a visual-evoked | 
potential procedure short enough to administer | 
successfully to infants with severely limited 
attention spans and to determine the accuracy 
of that test in discriminating between children 
with and without amblyopia and in identifying 
the amblyopic eye. Although our ultimate goal 
is to develop a test that can be used with 
infants, this study was performed on a group of 
older children in whom accurate assessments 
of visual acuity could be made by normal clini- 
cal techniques. If the test results were found to 
be valid and reliable in older children, then the 
visual-evoked potential test might reasonably 
be used to assist the monitoring of younger 
patients undergoing occlusion therapy for am- 
blyopia. 


Subjects and Methods 


Thirty-one children participated in this 
study. Of the 31, 27 had normal ocular align- 
ment at both distance and near fixation and 
anisometropia measuring 1.5 diopters or more 
spherical equivalents between the two eyes. 
The eye with the poorer corrected visual acuity 
was invariably the eye with the larger refractive 
error. The decreased visual acuity was thought 
to result from anisometropic amblyopia. The 


other four patients had straight eyes and refrac- = - 
tive errors requiring spectacle correction buto = 


anisometropia of less than 1 diopter spherical _ 
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equivalents between the two eyes and no am- 
blyopia. None of the patients had ophthalmo- 
scopically evident retinal degenerative changes 
or other visible retinal abnormalities and none 
were wearing patches for amblyopia at the time 
of the study. All 31 patients were examined 
by psychometric (Snellen) visual acuity and 
visual-evoked potential testing. Ten of these 
patients were later reexamined by both meth- 
ods to determine reliability. 

All the patients wore appropriate spectacle 
correction during administration of all tests. 
Snellen visual acuity measurements were ob- 
tained by one of us (D.S.F.). Visual-evoked 
potential measurements were obtained by a 
technician with more than ten years of experi- 
ence. The technician was not given visual acu- 
ity information on the patients tested, although 
in several instances the amblyopic eye was 
identifiable because of the readily apparent 
lens thickness and power asymmetries in the 
spectacles worn for visual-evoked potential 
testing. 

Visual acuity testing—Each patient under- 
went visual-evoked potential testing and visual 
acuity testing on the same day. Approximately 
one half of the patients took the visual-evoked 
potential test before the Snellen tests; the order 
was reversed in the others. 

Visual acuity testing was done with charts 
like those of Ferris and associates‘ at 4 meters. 
Two different letter charts were employed (one 
for each eye) to prevent memorization. We also 
used an E chart we designed according to the 
same principles as the letter charts. This chart, 
like the letter charts, has five symbols per row, 
with spacing between symbols equal to the 
width of one symbol. As in the letter charts, 
progression in symbol size is by 0.1 log unit. A 
pseudorandomization scheme was used, so 
that each chart row has E symbols oriented in 
all four directions. While designing the chart, 
we made a special effort to avoid sequential 
clockwise or counterclockwise response pat- 
terns—artifacts produced by some E charts.’ 

The visual acuity charts were backlit. Symbol 
contrast was 95%; the average screen lumi- 
nance was 40 ft-L. Both types of charts were 
presented to each eye of each patient during a 
single testing session. Decisions as to which 
chart would be presented first and which eye 
was to be tested first were made by a computer 
program using a random number function. If 
the right eye was tested first with the letter 
charts, the left eye was tested first with the E 
chart. 


Best distance correction was worn for all 
visual acuity tests. Cover tests were performed 
at both distance and near fixation to assure 
normal ocular alignment. The eye not being 
tested was covered by an eyepatch. The entire 
chart was presented at all times; the examiner’s 
finger pointed to the optotype to be interpret- 
ed. Testing proceeded linearly from left to 
right, starting suprathreshold. If visual acuity 
could not be measured at a distance of 4 me- 
ters, the patient was moved to 2 meters or, if 
necessary, 1 meter from the chart, and appro- 
priate correction was made for the testing dis- 
tance used. 

The patient’s visual acuity was determined 
by the performance immediately above the line 
on which most of the optotypes were incorrect- 
ly identified. For example, if the patient missed 
three of the five symbols on the line equivalent 
to 0.1 logarithm of the minimal angle of resolu- 
tion (log MAR) and incorrectly identified one 
symbol on the line immediately above (0.2 log 
MAR line), the visual acuity score for this eye 
would be 0.2 + 0.02 = 0.22 log MAR. This 
method penalizes the patient for all errors 
above threshold and therefore is presumed to 
reflect the entire visual performance more accu- 
rately. 

Visual-evoked potential testing—For visual- 
evoked potential testing we used checkerboard- 
reversal stimulator. Each subject was seated in 
an armchair in a darkened room facing the 
display monitor of a pattern generator. The 
screen was placed 1 meter away from the sub- 
ject at eye level. The display subtended 16 
degrees of arc. Contrast and luminance were 
set to provide 2.45 ft-L for the white checks and 
0.84 ft-L for the black checks (96.5% contrast). 
The scalp was gently cleaned and electrodes 
were affixed at Oz (mid occiput) and at Cz 
(vertex) using electrode cream. Additional elec- 
trodes were affixed to the skin over both mas- 
toid processes behind the earlobe and electri- 
cally joined to serve as a reference (R). The 
patient was given 15 minutes to adapt to the 
dark before testing. During this time, a nonre- 
versing checkerboard pattern was displayed on 
the screen. 

Visual-evoked potentials were recorded for 
sets of 50 stimulus-reversals. A computer was 
used for waveform display, hard copy, data 
acquisition, and storage. Each visual-evoked 
potential was averaged from a set of 50 consec- 
utive stimulus-reversals to a given check size, 
after which the process was repeated for a 
second visual-evoked potential to the same 
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check size. Averaging was interrupted by the 
technician when the patient failed to fixate the 
stimulus pattern. The left eye was tested first 
by patching the right eye with a commercial 
eyepatch fitted with opaque metalized tape to 
guarantee a light-tight seal. Visual-evoked po- 
tentials were collected to check sizes of 60, 30, 
and 15 minutes of visual angle with the order 
randomized across subjects. Bandpass of the 
physiologic amplifiers was set to 1 to 100 Hz 
(—6 dB points), and the stimulus repetition rate 
was 2/sec. Analysis time was 400 msec. Visual- 
evoked potentials were recorded simultaneous- 
ly from Oz-R and from Oz-Cz. A “control 
visual-evoked potential” was recorded for each 
eye in every session. The subject was seated 
just as for a visual-evoked potential recording, 
fixing on the screen. All timer, trigger, amplifi- 
er, and averager settings were as for a visual- 
evoked potential recording, but the pattern 
generator was set to give a fixed 15-minute 
visual angle checkerboard display which did 
not reverse. The control visual-evoked poten- 
tial was used to estimate the amount of residual 
noise in the visual-evoked potential recordings 
for each eye. None of us were present during 
the visual-evoked potential recording sessions. 

Visual-evoked potential analysis—We used 
a single masked paradigm to evaluate the am- 
blyopia. One of us (I1.P.W.) evaluated the 
visual-evoked potential recordings for each 
subject (in random sequence) with no knowl- 
edge of the subject’s visual acuity. For this 
purpose he analyzed only the first of the pair of 
consecutive visual-evoked potentials recorded 
to the 15-minute check size from the Oz-Cz 
electrodes for each eye. Although several sub- 
jects participated in two recording sessions on 
different weeks, only the first test session was 
used for the masked analysis. Visual-evoked 
potential responses from other check sizes and 
from repeat sessions will be used in subsequent 
analyses, but were not used in this study of 
amblyopia and visual acuity evaluation. 

The visual-evoked potential data for each 
child were analyzed to classify the child as 
amblyopic or nonamblyopic, to determine the 
worse eye, and to measure the approximate 
visual acuity of each eye. 

Each recording was evaluated as follows: The 
positive peak (occiput positive with respect to 
vertex) with the highest amplitude was identi- 
fied and labeled P100. The amplitude of P100 
was then measured by averaging the amplitude 
from the preceding negative and the amplitude 
to the following negative ({[P100 — NI + P100 — 








N2] + 2). Since absolute amplitude is signifi- 


cantly influenced by nonvisual factors such as a 


background electro-encephalographic ampli- 
tude, the normalized amplitude measurement 
was calculated by dividing the P100 amplitude 
by the analogous amplitude obtained from the 
largest positive peak on the control recording. 

If the latency of P100 did not fall between 100 
and 145 msec, the visual-evoked potential was 
rated as absent, and vision in that eye was 
predicted to be very poor (log MAR >0.48). In 
all other cases the normalized amplitude mea- 
surement was used to predict visual acuity 
according to the following, admittedly arbi- 
trary, criteria: normalized amplitude measure- 
ment <1, poor vision (log MAR 0.35 to 0.51); 
normalized amplitude measurement 1 to 1.5, 
fair vision (log MAR 0.24 to 0.44); normalized 
amplitude measurement 1.5 to 2.0, good vision 
(log MAR 0.10 to 0.35); normalized amplitude 


measurement >2.0, very good vision (log MAR 


<0.18). 


Results 


The 31 subjects (Table 1) ranged in age from 
6 to 20 years (mean, 11 years). Six had an- 
isohypermetropic amblyopia and 21 had 
anisomyopic amblyopia. The range of the dif- 
ferences in spherical equivalents between the 
two eyes for the 27 amblyopic patients was 1.5 
to 13.9 diopters (mean difference, 6.9 diopters). 
The range of the differences in spherical equiv- 
alents between the two eyes of the four patients 
without amblyopia was 0.25 to 0.75 diopter 
(mean difference, 0.53 diopter). All patients 
wore corrective lenses prescribed within the 
past year. Refractive error corrections were 
based on subjectively refined retinoscopic 
findings obtained under cycloplegia. 

Figure 1 shows visual acuity measurements 
in graphic form. Letter and E chart visual acui- 
ties did not differ significantly by Student's 
t-test. Therefore, for purposes of calculation of 
log MAR visual acuity differences between eyes 
and for comparison with visual-evoked poten- 
tial visual acuity estimates, we used the mean 
value of each eye’s letter and E visual acuity. 
An eye was declared amblyopic if the mean 
Snellen visual acuity for that eye differed from 
the fellow eye by 0.1 log MAR or more. The 
range of visual acuity differences of the 27 


amblyopic patients was 0.11 to 1.27 log MAR, ae a 


with a mean difference of 0.57 log MAR. 




















TABLE 1 


SUMMARY OF CLINICAL DATA 
VISUAL ACUITY 
LETTER E CHART 
PATIENT AGE | 

NO. (YRS) EYE REFRACTION LOG MAR 20-FT EQUIVALENT LOG MAR 20-FT EQUIVALENT 

1 12 RE. +3.00 +1.50 x 90 0.24 35 0.10 25 

LE. +1.50 +0.50 x 90 ~0.06 17 ~0.08 17 

2 7 R.E. +0.50 +0.50 x 90 0.14 28 0.02 21 

L.E. —7.00 +2.00 x 90 0.96 182 0.90 159 

3 9 R.E. -3.50 +1.00 x 45 0.20 32 0.20 32 

LE. +1.00 +0.50 x 95 0.06 23 0.04 22 

4 12 R.E. +0.25 -0.06 17 -0.18 13 

LE. ~11.00 1.24 347 1.00 200 

5 9 R.E. +2.00 +1.25 x 90 0.24 35 0.30 40 

L.E. +0.75 +0.75 x 90 0.12 26 0.20 32 

6 15 RE. -11.00 +3.50 x 90 0.34 44 0.44 55 

L.E. -0.75 —0.08 17 —0.06 17 

7 9 R.E. -3.50 +1.25 x 90 0.02 21 0.12 26 

LE. —3.25 +1.50 x 100 0.10 25 0.16 29 

8 11 R.E. 0.00 +0.25 x 90 -0.12 15 0,26 11 

L.E. +3.25 +1.50 x 90 0.68 96 0.56 73 

9 17 R.E. ~10.50 +2.00 x 180 1.50 632 1.40 502 

LE. —0.25 +1.00 x 90 0.14 28 0.24 “35 

10 18 R.E. ~2.00 +1.00 x 186 -0.14 t4 ~ 0.04 18 

LE. — 1.25 0.18 13 ~O.14 14 

11 11 R.E. —16.00 +1.75 x 100 0.86 145 0.72 105 

LE. -1.25 ~0.06 17 ~0.01 20 

12 15 R.E. -8.50 0.52 66 0.34 44 

L.E. 0.00 0.16 29 0.14 28 

13 13 R.E. -0.50 +1.00 x 90 ~0.14 14 -0.14 14 

LE. -8.00 +2.75 x 75 0.32 42 0.24 35 

14 12 R.E. -9.50 +2.00 x 125 0.40 50 0.40 50 

LE. ~4.50 +2.00 x 55 0.06 23 0.10 25 

15 9 R.E. +4.00 +0.50 x 90 0.32 42 0.24 35 

LE. +1.50 0.20 32 0.12 26 

16 20 RE. -6.00 +1.25 x 65 0.36 46 0.24 35 

L.E. --41.00 +0.50 x 100 0.12 26 0.14 14 

17 7 R.E, 0.00 +0.75 x 115 0.14 28 0.14 28 

L.E. +0.25 +1.75 x 80 0.28 38 0.18 30 

18 11 R.E. — 1.00 ~0.10 16 0.04 22 

LE. +2.50 0.72 105 0.80 126 

19 10 R.E. —9,50 0.52 66 0.54 69 

L.E. -0.25 -0.08 17 0.04 22 

20 6 R.E. —3.00 +3.00 x 130 0.12 26 0.94 22 

L.E, — 14,75 +2.00 x 90 0.02 21 0.10 25 

21 19 RE. — 16.00 0.24 35 0.10 25 

L.E. -4.50 —2.00 x 170 ~0.16 14 ~-0.08 17 

22 13 RE, -114,50 1.30 399 1.10 252 

L.E. -2.25 ~0.06 17 —0.08 17 

23 7 RE. —8.50 0.84 138 0.84 138 

LE. -0.75 0.02 21 0.12 26 

24 7 R.E. -3.00 0.26 36 0.30 40 

LE. 0.00 0.04 22 0.12 26 


eg 




















TABLE 1 (Continued) 
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VISUAL ACUITY 
LETTER E CHART 

PATIENT AGE 3 San 

NO. (YRS) EYE REFRACTION LOG MAR 20-FT EQUIVALENT LOG MAR 20-FT EQUIVALENT 
25 12 R.E. -0.75 —0.10 16 sö 15 
L.E. -13.50 +3.50 x 70 1.16 289 1.00 200 
26 8 R.E. -1.25 +1.00 x 95 —0.04 18 0.00 20 
LE. —12.50 +3.00 x 100 0.44 55 0.42 53 
27 13 R.E. +0.25 +0.25 x 90 0.04 22 ~0.16 14 
LE. —9.00 1.16 289 4.00 200 
28 7 R.E. —6.00 +1.25 x 90 0.32 42 0.30 40 
L.E, -3.00 +0.25 x 90 0.22 33 0.14 28 
29 6 R.E, -7.00 +1.25 x 135 0.32 42 0.32 42 
L.E. +1.00 0.04 22 -0.06 17 
30 8 R.E. 0.00 0.16 29 0.02 21 
L.E. -10.75 +4.50 x 90 0.88 152 0.74 110 
31 10 R.E. +1.00 0.14 28 0.12 26 
LE. +5,00 0.42 53 0.42 53 

Second Set of Tests 

1 12 R.E +3.00 +1.50 x 90 0.10 25 —0.06 17 
L.E. +1.50 +0.50 x 90 0.26 36 0.14 28 
3 9 R.E ~3.50 +1.00 x 45 0.22 33 0.14 28 
L.E. +1.00 +0.50 x 95 —0.04 18 -0.10 16 
6 15 R.E ~11.00 +3.50 x 90 0.60 80 0.44 55 
L.E. ~0.75 —0.14 15 -0.10 16 
9 17 R.E ~10.50 +2.00 x 180 1.45 564 1.68 957 
LE. ~0.25 +1.00 x 90 0.08 24 0.20 32 
18 11 R.E. —1.00 —0.06 17 —0.04 18 
L.E. +2.50 0.26 36 0.20 32 
20 6 RE -3.00 +3.00 x 130 0.12 26 -0.02 19 
LE. -1.75 +2.00 x 90 0.04 22 0.00 20 
27 13 R.E +0.25 +0.25 x 90 —0.06 17 —0.02 19 
L.E. —9.00 1.14 276 1.06 230 
28 7 R.E 6.00 +1.25 x 90 0.38 48 0.32 42 
L.E. -3.00 +0.25 x 90 0.22 33 0.12 26 
30 8 R.E. 0.00 0.06 23 0.10 25 
LE, -10.75 +4.50 x 90 1.02 209 0.86 145 
31 10 R.E. +1.00 -0.12 15 -0.04 18 
L.E. +5.00 0.50 63 0.48 60 





Visual acuities of the ten patients who re- 
turned for testing were in agreement within 1 
octave for all but two subjects. Subject 1 per- 
formed 1.5 octaves worse with the left eye on 
letters at the second test session and subject 18 
performed 1.5 octaves better on letters and 2 
octaves better on Es with the left eye at the 
second test session (Figs. 2 and 3). 

Of the 31 children in this study, 25 (80%) 
were correctly identified by the initial 15- 


minute check size test alone. The remaining six 
children fell into three categories. Four chil- 
dren were identified as having bilaterally equal 
vision when they were amblyopic, one child 
was declared amblyopic when he was not, and 
the amblyopic eye of one child was incorrectly 


identified. Of the six errors, three occurred in .. a 


the sample of children who were retested. O 
retest resulted in a correct diagnos 
other two retests yielded the same e 
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the seven retested children with correct visual- 0.16. Patient 7 was estimated to have very poor 
evoked potential diagnoses on the original test, visual acuity in the right eye and fair visual 
there were no errors on retest. We analyzed the acuity in the left eye. Snellen measurements 
six cases in which visual-evoked potential er- indicated average log MAR visual acuities of 
rors occurred in detail. R.E.: 0.07 and L.E.: 0.13. Patient 14 was esti- 
Patient 3 was estimated to have fair visual mated to have excellent bilateral visual acuity. 
acuity in the right eye and very poor visual Snellen measurements indicated average log 
acuity in the left eye. Snellen measurements MAR visual acuities of R.E.: 0.40 and L.E.: 
indicated average log MAR visual acuities of 0.08. Patient 18 was estimated to have excellent 
R.E.: 0.20 and L.E.: 0.05. Patient 5 was estimat- bilateral visual acuity. Snellen measurements 
ed to have excellent bilateral visual acuity. indicated average log MAR visual acuities of 
Snellen measurements indicated average log R.E.: —0.03 and L.E.: 0.76. Patient 30 was 
MAR visual acuities of R.E.: 0.27 and L.E.: estimated to have poor bilateral visual acuity. 
1.6 
1.4 a 
1.2 
à 
1.0 a 
2s 
= Fig. 2 (Friendly, Weiss, and 
6 a Barnet). Log MAR letter visu- 
r a al acuities obtained on the 
z * 4 first and second trials of the 
N = 10 Childr 
r aS a W ESAO ten patients tested on two 
i o o *% O = Better Eyes separate occasions. 
: fe) P A = Worse Eyes 





Vol. 102, No. 3 


Visual-Evoked Potentials in Amblyopia 335 





Second Trial 


N = 10 Children, 20 Eyes 
O = Better Eyes 


Fig. 3 (Friendly, Weiss, and 
Barnet). Log MAR E visual 
acuities obtained on the first 
and second trials of the ten 
patients tested on two sepa- 
rate occasions. 


A = Worse Eyes 
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First Trial 


Snellen measurements indicated average log 
MAR visual acuities of R.E.: 0.09 and L.E.: 
0.81. 

For two of the three children with initial 
visual-evoked potential errors who were retest- 
ed, findings were the same at the second test 
session as at the first testing session (Patients 
18 and 30). Patient 3 was estimated to have very 
poor vision in the right eye and excellent vision 
in the left eye at the second visual-evoked 
potential test session. With the exception of the 
two eyes of Patient 3, all repeat visual-evoked 
potential visual acuity estimates were within 
one level of the five-level scale used. 

Table 2 compares visual-evoked potential vis- 
ual acuity estimates with the mean Snellen 
visual acuities using the five-step visual- 
evoked potential visual acuity scale. Represen- 
tative visual-evoked potential tracings are 
shown in Figure 4. 


Discussion 


We deliberately included a wide variation in 
the severity of anisometropia and resulting 
amblyopia. Patient 5 had differences of only 1.5 
diopters of spherical equivalent between the 
two eyes and only about one line between the 
two eyes by Snellen visual acuity testing. This 
patient was declared to have equal vision by 
visual-evoked potential testing, not a signifi- 
cant error considering the minimal difference 
by Snellen visual acuity. The five other mis- 


1.2 1.4 1.6 1.8 


calls, however, were more serious. Patient 14 
had approximately a three-line difference be- 
tween the two eyes but was declared to have 
equal visual acuities by visual-evoked potential 
testing. Patient 18 had amblyopia that varied in 
severity between the two testing sessions from 
approximately eight lines to about three lines of 
difference between the two eyes but visual 
acuity was estimated to be equal by visual- 
evoked potential testing on both testing ses- 
sions. Patient 30 had Snellen visual acuities 
that differed by approximately seven lines but 
was estimåted to have equal visual acuities by 
visual-evoked potential. Patient 7 was a control 
patient with equal visual acuities. This patient 
was thought to have amblyopia in the right eye 
by visual-evoked potential testing. Patient 3 
had approximately a two-line difference in vis- 
ual acuity by Snellen testing; visual-evoked 
potential declared the better eye of this patient 
to be amblyopic. Repeat visual-evoked poten- 
tial testing, however, properly identified the 
amblyopic eye. 

Visual-evoked potential estimates of Snellen 
visual acuities did not correlate well with actual 
Snellen visual acuities. Twenty-six visual- 
evoked potential estimates were incorrect and 
36 were correct in the first visual-evoked poten- 
tial trial. Counting each of the five steps in the 
visual-evoked potential visual acuity scale as 
equal units, visual-evoked potential overesti- 
mated Snellen visual acuity by 31 units and 
underestimated Snellen visual acuity by 37 
units. This does not suggest a systematic bias. 

The miscalls by visual-evoked potential did 
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VISUAL-EVOKED POTENTIAL 


SNELLEN 











VISUAL ACUITY* VISUAL ACUITY* 
PATIENT AMBLYOPIC AMBLYOPIC : 
NO. EYE R.E. LE. EYE R.E. L.E. 
1 
Test 1 Right Fair’ Excellent Right Good Excellent 
Test 2 Right Fair’ Excellent 
2 Left Excellent Fair’ Left Excellent Very poor 
3 
Test 1 Left? Fair’ Very poor’ Right Good Excellent 
Test 2 Right Very poor’ Excellent 
4 Left Excellent Very poor Left Excellent Very poor 
5 Equal? Excellent’ Excellent Right Fair Excellent 
§ 
Test 1 Right Poort Excellent Right Fair Excellent 
Test 2 Right Poort Excellent 
7 Right? Very poor’ Fair’ Equal Excellent Excellent 
8 Left Excellent Poor’ Left Excellent Very poor 
9 
Test 1 Right Very poor Excellent’ Right Very poor Good 
Test 2 Right Poor’ Excellent’ 
10 Equal Excellent Excellent Equal Excellent Excellent 
11 Right Very poor Excellent Right Very poor Excellent 
12 Right Very poor’ Excellent Right Poor Excellent 
13 Left Good! Fair Left Excellent Fair 
14 Equal Excellent’ Excellent Right Poor Excellent 
15 Right Very poor’ Excellent Right Fair Excellent 
16 Right Fair Excellent Right Fair Excellent 
17 Equal Excellent’ Excellent’ Equal Good Good 
18 
Test 1 Equal? Excellent Excellent! Left Excellent Very poor 
Test 2 Equal* Excellent Excellent! 
Right Fair’ Excellent Right Very poor Excellent 
Test 1 Equal Excellent Excellent Equal Excellent Excellent 
Test 2 Equal Excellent Excellent 
Right Very poor’ Excellent Right Good Excellent 
Right Very poor Excellent Right Very poor Excellent 
Right Very poor Excellent Right Very poor Excellent 
Right Fair Excellent Right Fair Excellent 
Left Excellent Very poor Left Excellent Very poor 
Left Excellent Very poor’ Left Excellent Poor 
Test 1 Left Excellent Poor’ Left Excellent Very poor 
Test 2 Left Excellent Poor’ 
28 
Test 1 Right Very poor’ Excellent’ Right Fair Good 
Test 2 Right Very poor’ Good 
29 Right Fair Excellent Right Fair Excellent 
30 
Test 1 Equal’ Poor’ Poor’ Left Excellent Very poor 
Test 2 Equal Poor’ Poor’ 
31 
Test 1 Left Excellent Fair’ Left Excellent Poor 
Test 2 Left Excellent Good’ 





“Very poor, 0.48 log MAR or worse; poor, 0.35 to 0.51 log MAR; fair, 0.24 to 0.44 log MAR: good, 0.10 to 0.35 log MAR; excellent, 0.18 


log MAR or better. 


"Disagreement between visual-evoked potential and Snellen findings. 


'Miscall. 
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Fig. 4 (Friendly, Weiss, and Barnet). Visual-evoked potentials of three representative patients. Two tracings 
are provided for each eye. Each tracing represents the average of 50 sweeps for reversing checks subtending 15 
minutes of arc. Only the first tracing for each eye was actually used in the data analysis. The left column 
represents right eyes; the right column represents left eyes. The horizontal axis is milliseconds after reversal 
(scale, 50 msec/division); the vertical axis is microvolts between Oz-Cz electrodes (scale, 4 uV/division). Top, 
Patient 20 was correctly identified as having bilaterally equal visual acuities (log MAR, R.E.: 0.08 and L.E.: 0.06). 
Middle, Patient 27 was correctly identified as having an amblyopic left eye (log MAR, R.E.: —0.10 and L.E.: 1.08). 
Bottom, Patient 18 was incorrectly identified as having bilaterally equal visual acuities (log MAR, R.E.: —0.07 


and L.E.: 0.76. 


not correlate with the age of the patient, the 
severity of the amblyopia, or the type of aniso- 
metropia. The mean age of the patients in the 
study was 11 years; the mean age of the pa- 
tients with miscalls was 10 years. The mean 
difference in Snellen visual acuities of the 27 
amblyopic patients was 0.57 log MAR; the 
mean difference in Snellen visual acuities of the 
five amblyopic patients who were mislabeled by 
visual-evoked potential was 0.42 log MAR 
(three with anisomyopia and two with an- 
isohyperopia; a sixth patient was isomyopic). 
This apparent lack of correlation with clinical 
characteristics may be a reflection of the sample 
size. 

We plan to modify the visual-evoked potential 
analysis to increase its accuracy for prediction 


and by including more characteristics of the 
visual-evoked potential in a decision paradigm 


(possibly with computer-assisted analysis of | a 


the wave forms), using data already collected 
but not employed in this study. 

The 15-minute rapid check-size visual-evoked 
potential technique has been used extensively 
by Sokol and associates.** Using different crite- 
ria by which to evaluate interocular visual- 
evoked potential differences, they found in a 
large series of patients that although the tech- 
nique is useful in detecting interocular differ- 
ences, the interocular visual-evoked potential 
amplitude ratios did not correlate with the. 
magnitude of the interocular Snellen visual 
acuity differences.* Our experience was sit 
They also found that 25 of 26 (96%) amblyop 
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children with visual acuity differences of three 
lines or more had abnormal interocular visual- 
evoked potential findings. The proportion ab- 
normal by visual-evoked potential dropped to 
50% for a visual acuity difference of two lines 
and to 30% for a visual acuity difference of one 
line. 

We are aware of only one other masked study 
in which children were tested by both Snellen 
visual acuities and visual-evoked potential 
techniques (M. R. Ing, D. Crowell, and L. 
Sheerer, unpublished data). A high percentage 
of these subjects had nystagmus, a condition 
that would be expected to degrade the visual- 
evoked potential considerably.” None of the 
patients in the present study had either mani- 
fest or latent nystagmus. 

The precise reasons for the visual-evoked 
potential miscalls in the present study are not 
readily apparent. We know that changes in 
accommodation,’ attention, and concentra- 
tion)” can affect the visual-evoked potential. 
Children may have at times looked away from 
the monitor without the knowledge of the tech- 
nician. Unrecognized technical problems might 
be involved. Visual-evoked potentials and 
Snellen visual acuities may reflect different as- 
pects of visual information processing" so 
that the two measures may not always agree 
even under ideal circumstances. Whatever the 
reasons for the discrepancies, they occurred in 


S a disturbingly high percentage of patients. 


Ideally, a rapid visual-evoked potential 
method suitable for children younger than 3 or 
4 years old should be able to identify consist- 
ently a significant difference in visual acuity 
between the two eyes and should not misiden- 
tify patients with equal visual acuities. The 
rapid “sweep” methods!" may provide more 
reliable and valid visual acuity estimates than 
the 15-minute check-size method. However, 
the former require nonstandard equipment and 
greater operating sophistication. 

The 15-minute check-size visual-evoked po- 
tential technique we used did not produce opti- 
mum results. Since children younger than 
those included in the present study would not 
be expected to cooperate as well, the applicabil- 
ity of this technique to such a population is 
questionable. However, it is worth pointing out 
that other current techniques to evaluate the 
visual acuity of infants also have significant 
error rates.? Provided that disagreements be- 
tween the visual-evoked potential results and 
clinical findings are interpreted with caution, 
visual-evoked potential testing may well add 
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confidence to visual acuity estimates obtained 
by other methods. 

In a recent review of the clinical usefulness of 
the visual-evoked potential, Hoyt” concluded 
that: 


Visual evoked potentials cannot be used in the average 
clinical practice of pediatric ophthalmology to routine- 
ly determine visual function in the preverbal infant. 
Pattern visual evoked potential testing remains a prom- 
ising experimental technique that requires further re- 
finement and definition before it can become a standard 
tool of clinical practice in pediatric ophthalmology. 


The results of the present study tend to support 
this assessment. 
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Compliance and Results of Treatment for Amblyopia in 
Children More Than 8 Years Old 





M. Oliver, M.D., R. Neumann, M.D., Y. Chaimovitch, M.D., N. Gotesman, 
and M. Shimshoni, Ph.D. 


Our prospective study of 350 amblyopic chil- 
dren divided them into three age groups: 2 to 
57/2 years, 57/2 to 8 years, and 8 years and older. 
Treatment consisted of occlusion of the good 
eye. Compliance with treatment was analyzed 
by age group for the whole study population, 
but visual acuity results were evaluated only 
in children who complied fully with treatment 
and who cooperated at the initial visual acuity 
test with a Snellen chart. 

Younger children were significantly more 
compliant than older ones. This was probably 
the primary reason for the high incidence of 
treatment failure in older children. Children 
older than 8 years who complied with treat- 
ment showed a marked improvement in visual 
acuity—one almost as good as that in the 
younger children. A better initial visual acuity 
can be taken as a good prognostic sign, espe- 
cially for this age group. In each group, most 
of the improvement occurred during the first 
three months of treatment. Improvement after 
this period was marginal. 


THERE IS general agreement that amblyopia 
must be treated at an early age and that treat- 
ment is more prolonged and less beneficial in 
older children than in younger ones.'* Howev- 
er, the age beyond which treatment is not 
effective is still open to question. Thus, the 
pediatric ophthalmologist whose amblyopic pa- 
tient is more than 8 years old wonders whether 
treatment is justified, particularly in view of 
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the psychological implications for and crowded 
daily activities of children at this age. These 
could be among the reasons for lack of compli- 
ance at this age, which might in turn explain 
the reported higher percentage of treatment 
failures in older children. Moreover, parents 
and patients usually want to discuss questions 
related to the length of treatment and visual 
prognosis. It was to answer some of these 
questions that we undertook this study. We 
treated amblyopic children 8 or more years old 
and compared their compliance with treatment 
and their visual acuity results with those found 
in younger children. 





Subjects and Methods 





Between 1974 and 1979, 350 children with 
unilateral amblyopia were treated at the Kaplan 
Hospital in Rehovot. Their ages ranged from 12 
months to 11.5 years. In infants and small 
children whose visual acuity could not be ob- 
tained at the initial examination, the diagnosis 
was based on the presence of a unilateral 
tropia. Whenever visual acuity could be as- 
sessed, the diagnosis was based on a difference 
of two or more lines on the Snellen chart be- 
tween the right and left eye, with the best 
optical correction. This study included only 
children with strabismic amblyopia, anisome- 
tropic amblyopia, or anisometropic strabismic 
amblyopia. We excluded those with manifest or 
latent nystagmus, unilateral aphakia, depriva- 
tion amblyopia, or any other ocular disease. In 
addition to the visual acuity test, every child 
underwent an examination that included the 
cover test, the alternate cover test, the prism 
and alternate cover test, cycloplegic refraction 
(two instillations of 2% cyclopentolate ten min- 
utes apart), subjective refraction, and ophthal- 
moscopy. Each child was monitored for one 
year and examined at least every three months. 

Our analysis of compliance with treatment 
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included all 350 children. We considered a child 
compliant only when all follow-up examina- 
tions were performed and all our instructions 
for treatment were carried out. 

Our analysis of visual acuity results included 
only those children who met the following 
criteria: (1) Initial visual acuity in the amblyopic 
eye was 20/60 or worse. (2) The visual acuity 
examination employed a Snellen chart suitable 
for the child’s age. (The exceptions to this 
criterion were 12 children with unilateral tropia 
who were less than 3 years of age at the begin- 
ning of the study. We estimated the visual 
acuity of the amblyopic eye in these children by 
placing filters with increasing densities in front 
of the fixating eye and noting the density re- 
quired to induce a shift of fixation to the squint- 
ing or presumably amblyopic eye.) (3) The child 
was examined at least five times during the 
year of follow-up, that is, the initial examina- 
tion and four follow-up examinations at three- 
month intervals. In addition, both the child 
and the family had to be fully compliant with 
our instructions. 

On the basis of these criteria, 157 children 
were eligible for inclusion in the analysis of 
visual acuity results. We divided them into 
three groups on the basis of age at the begin- 
ning of treatment. There were 91 children 2 to 
544 years old, 36 children 51⁄2 to 8 years old, and 
30 children 8 to 11% years old. 

Treatment—Children 3 years or more years 
old were treated with full-time occlusion, 
which involved patching of the good eye for 
eight hours daily during the child’s waking 
hours. Patching was continuous or divided into 
two four-hour periods, depending on the daily 
schedule of the child or the family. When visual 
acuity improved to 20/60 or better, treatment 
was changed to part-time occlusion (as much as 
six hours a day, according to the visual acuity 
achieved). When visual acuity in the amblyopic 
eye equaled that in the good eye, we discontin- 
ued occlusion although follow-up examinations 
were still conducted. If there was a deteriora- 
tion of more than one lirie on the Snellen chart, 
treatment was started again. In children young- 
er than 3 years the occlusion period was short- 
ened because of the possibility that occlusion of 
the good eye for eight hours a day might induce 
occlusion amblyopia. The youngest children in 
whom the visual acuity was analyzed, that is, 
those who were 2 years old at the start of 
treatment, were treated initially with five hours 
of occlusion daily, either continuously or in 
two 2%2-hour periods. As their visual acuity 


improved, the occlusion period was shortened, | 
as for the older children. eds 
Data analysis—We scored each line on the — 


Snellen chart as follows: 20/200, 1; 20/200, 2; . 
20/100, 3; 20/80, 4; 20/64, 5; 20/60, 6; 20/50, 7; = 


20/40, 8; 20/30, 9; 20/25, 10; and 20/20, 11. At- 


each follow-up examination the child was as- one 


signed a score corresponding to visual acuity 
achievement, so at the end of the one-year — 
follow-up period each child had five scores: 
The initial value (A) and the values after three 


months (B), six months (C), nine months (D), oS 


and 12 months (E). 


We analyzed visual acuity achievement in 


two ways—actual improvement, defined by the 
visual score achieved by the child at each 
follow-up examination and after one year, and 
relative improvement, defined as the difference — 
in the number of lines on the Snellen chart at- 
two consecutive examinations. This was calcu- 
lated by subtracting a score from the following ~ 
score. For example, improvement during the 
first three months of treatment was B minus A, . 
that during the second three months was C- 
minus B, and so on. Improvement over the | 
whole study period was E minus A. oe 


For each child, the data on compliance and 


the quarterly visual scores were prepared for 
computer analysis. We used Student's t-test- 
and the x? test for statistical evaluation. Results 

were assumed to be significant if P<.05. E 


Ear 


Results 


r e ae 


Compliance with treatment—Table 1 summa- 
rizes the findings for compliance with treat- 
ment in the 350 children by age. The older 
children were clearly much less compliant than 
the younger ones: only 37 of 78 children (47%) 
in the oldest group complied with treatment 
compared with 142 of 197 children (72%) in the 


TABLE 1 
COMPLIANCE IN THE THREE AGE GROUPS 
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WOSE COMPLIANT CHILDREN 
AGE GROUPS (YRS) CHILDREN NO. % 7 
2 to 5 197 142 ri 
512 to 8 75 P: BAe 
8 to 11% 78 Ta 
Total 350 

















TABLE 2 
INITIAL VISUAL ACUITY SCORES 


ci A I ENE A EEEN EA a hs 
VISUAL ACUITY SCORES (MEAN: S.E.M.) 


COMPLIANT NONCOMPLIANT 
AGE GROUPS (YRS) CHILDREN CHILDREN 
2 to 51⁄2 45+ 0.2 3.5 +03 
5t to 8 43+03 29+ 0.5 
8 to 11 3.9 + 0.3 29 + 0.4 
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youngest group. This difference was highly 
significant by y’ test. 

Table 2 compares the mean initial visual 
scores of compliant children with those of non- 
compliant ones. The only noncompliant chil- 
dren included in this analysis were those who 
had at least one follow-up examination. In all 
three age groups the mean initial visual acuity 
score was lower in noncompliant children than 
in compliant ones (P<.05). 

To evaluate the significance of full compli- 
ance in the older group, we compared the mean 
visual scores of the fully compliant children at 
the end of the study with those of children who 
did not comply fully. Noncompliant children 
older than 8 years achieved considerably less 
improvement in visual acuity than did compli- 
ant children of the same age (Table 3). 

Visual acuity results—The mean initial visu- 
al acuities in the three groups ranged from 3 to 
3.4, corresponding to about 20/100 or 20/100+ 
on the Snellen chart (Table 4 and Fig. 1). This 
was not statistically different, that is, amblyo- 
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TABLE 3 
VISUAL ACUITY ACHIEVEMENTS IN CHILDREN MORE 
THAN 8 YEARS OLD 
iia a a AE A AELA 
VISUAL ACUITY SCORES COMPLIANT NONCOMPLIANT 
(MEAN + S.E.M.) CHILDREN CHILDREN 
initial 3.2 + 0.3 2.7 + 0.3 
Final 78 +03 4.1 + 0.4 
improvement 4.6 + 0.4 14+ 0.3 





pia was initially the same for all groups. At the 
end of the study the two younger groups had 
the same mean final result, 8.5, corresponding 
to 20/30—. Older children achieved a score of 
7.8, corresponding to 20/40—. This difference 
approached one line of the Snellen chart, and 
was significant (P<.05 by Student’s t-test). 

When we analyzed relative improvement, we 
found a profound improvement during the first 
quarter compared to the relatively minor im- 
provements obtained later (Table 4 and Fig. 2). 
At the first quarterly examination, mean im- 
provement was 3.6 lines for the oldest group 
and 4.1 lines for the youngest group. At the 
next examination, each group showed a mean 
improvement of approximately one line. Dur- 
ing the next six months, improvement was 
marginal. For any specific quarterly period, 
differences among the three age groups were 
not significant. However, in terms of overall 
improvement achieved during the whole study 
period, the two younger groups did significant- 
ly better than the oldest group (P<.05). 


TABLE 4 
INITIAL AND QUARTERLY VISUAL ACUITY IN COMPLIANT CHILDREN 


NEA a a 


VISUAL ACUITY 2 to 5% 
Scores (mean + S.E.M.) 
initial 3.0 + 0.2 
At 3 mos 7.1+ 0.2 
At 6 mos 8.1+ 0.1 
At 9 mos 8.3 + 0.1 
At 12 mos 8.5 + 0.1 
Improvement (mean + S.E.M.) 
ist quarter (B — A) 41+ 0.2 
2nd quarter (C — B) 1.0+0.1 
3rd quarter (D — C) 0.2 + 0.1 
4th quarter (E — D) 0.2 + 0.04 
Overall (E — A) 55+ 0.1 


AGE GROUPS (YRS) 


5% to 8 8 to 11% 
3.4+03 3.2 + 0.3 
71 203 6.8 + 0.4 
8.1 + 0.2 7.5 + 0.4 
8.4+ 0.2 7.7 £0.3 
8.5 + 0.2 7.8 +03 
3.7 +04 3.6 + 0.4 
0.9 + 0.2 0.7 + 0.2 
0.3 + 0.2 02+ 0.1 
0.1 + 0.05 0.03 + 0.03 
5.0 + 0.3 46+ 0.4 
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Discussion 





Although pediatric ophthalmologists gener- 
ally agree that amblyopia should be treated at 
an early age,'“ there is no evidence that treat- 
ing older children and adults is without benefit 
and good results in such cases have been re- 
ported.* Vereecken and Brabant? described a 
series of 144 amblyopic patients, aged 9 to 61 
years, who had each lost the good eye as a 
result of illness or trauma. In 28.5%, treatment 
led to improved vision in the amblyopic eye. 
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Fig. 1 (Oliver and associates). oe 
Mean visual acuity achievement of = 
157 compliant children in threeage =o — 
groups. Visual acuity scores were 

assessed by means a Snellen charts. (9) 
at the initial examination and atthe 
end of each quarterly period. | 







The age at which the good eye had been lost E 
had no prognostic significance. E 
It is often claimed that compliance with trea’ 
ment has a significant effect on final visu 
results. To test this assertion, we divided our 
entire study population (350 consecutive pa- 
tients with amblyopia) into two groups on the 
basis of whether compliance with treatment 
during a one-year follow-up period was com- — 
plete or only partial. The age of the patient was 
a significant factor influencing compliance; 
children more than 8 years old were significant- 
ly less compliant (Table 1). This may be ex- 


Fig. 2 (Oliver and associates). 
Mean improvement in visual acuity _ 
at each quarterly examination (3 — 
0,6 ~ 3, 9 — 6, and 12 — 9) and over 
the entire study period (12 — 0) of 
157 compliant children in three age 
groups. Improvement was as- 
sessed in terms of additional lines 
on the Snellen chart at each succes- 
sive examination and during the 
whole study. 
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plained in part by the difficulty of performing 
the daily activities appropriate to this age 
group when hampered by low visual acuity in 
the nonoccluded eye. Older children may also 
be averse to occlusion therapy because of its 
negative social repercussions. 

As expected, an analysis of the final visual 
acuity and the overall visual improvement in 
noncompliant children after one year showed 
much less favorable results than those in com- 
pliant children, even though noncompliance 
was often only partial (Table 3). Among chil- 
dren who complied only partially, we found 
that the greater the compliance the better the 
results—children who did not comply fully 
with therapeutic instructions but who attended 
all four follow-up examinations had better re- 
sults than those who missed one or more exam- 
inations. 

There was a relationship between initial visu- 
al acuity and compliance in all age groups 
(Table 2). Partially compliant children had a 
significantly lower mean initial visual acuity 
score than those who complied fully. Since 
compliance with therapeutic instructions is di- 
rectly related to success of treatment, a low 
initial visual acuity should be considered an 
unfavorable prognostic sign. In addition, chil- 
dren more than 8 years old are significantly less 
compliant than younger children. Thus, older 
children with low initial visual acuity scores 
would be expected to have particularly poor 
compliance, leading in turn to poor final re- 
sults. 

The results of treatment for amblyopia at 
different ages have usually been analyzed in 
terms of final visual acuity achievements. 12467 
We suggest, however, that the success of treat- 
ment cannot be measured by the final visual 
acuity alone, but that the initial visual acuity 
must also be taken into account. For example, if 
a patient’s visual acuity improves from count- 
ing fingers to 20/70, the relative functional 
improvement is comparable to an improvement 
from 20/60 to 20/20. This is why we analyzed 
visual acuity achievements in our patients in 
terms of the number of lines of improvement 
on the Snellen chart as well as by the final 
visual score. The two methods of analysis 
yielded similar results. 

Our results confirmed previous claims by 
showing that amblyopic children less than 8 
years old had a more favorable prognosis than 
older children.'* Since this prognostic advan- 
tage was evident in those with the same mean 
initial visual acuities and who were also fully 
compliant (Table 4), we conclude that it was 
probably the result of age-related factors. How- 
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ever, the advantage shown by younger children 
was rather small, and reached statistical signifi- 
cance only after one full year of follow-up. It 
should also be noted that even if this difference 
in visual improvement is statistically signifi- 
cant, it is of little practical relevance because in 
terms of mean improvement on the Snellen 
chart the difference is equivalent to only one 
line. It is worth reemphasizing that the results 
for the younger and older groups were rather 
similar only when fully compliant populations 
were compared. A comparison of the therapeu- 
tic results by age group in the original study 
population of 350 consecutive cases showed a 
significantly lower success rate in the older 
children, probably because most of them did 
not accept the prescribed treatment: 37 of 78 
(47%) were compliant in the older group com- 
pared to 48 of 75 (64%) in the middle group and 
142 of 197 (72%) in the youngest group. It is, 
therefore, likely that the reported high failure 
rates in older children can be ascribed to a lack 
of compliance rather than to age-related fac- 
tors. 

In all three age groups, most of the improve- 
ment occurred during the first three months of 
treatment; during this time the achievements 
were statistically similar regardless of age. 
Analysis of functional achievement in response 
to continuing treatment after the first quarter 
showed a marginal but statistically significant 
improvement in the younger groups, whereas 
children above the age of 8 years did not con- 
tinue to improve. The main clinical implication 
of this finding is that occlusion therapy for 
amblyopia in older children can be restricted to 
a three-month period, provided that the pa- 
tient is fully compliant. If visual acuity does not 
improve during that time despite full compli- 
ance with treatment, the case may be described 
as refractory amblyopia. 

None of the children in our study complained 
of double vision at any time during or after 
therapy. This complication has been described 
by others (G. K. von Noorden, oral communi- 
cation, April 1985), primarily in older children. 
The absence of diplopia in our patients may be 
attributable to treatment only by occlusion of 
the good eye, since diplopia is a known compli- 
cation of pleoptic treatment at this age. 

In our study, occlusion therapy in compliant 
children more than 8 years old led to a signifi- 
cant improvement in visual acuity, with a mean 
achievement of four lines on the Snellen chart. 
The question nevertheless arises as to whether 
the long-term results after cessation of treat- 
ment in these children is comparable to the 
results in children who were younger when 
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starting treatment. Ching, Parks, and Friend- 
ly! showed that in younger children whose 
amblyopia was eliminated and monitored part- 
time by occlusion, if necessary, until the age of 
9 years, visual improvement was maintained in 
the amblyopic eye. It is not yet known, howev- 
er, whether the visual improvement in the 
amblyopic eyes of children who began treat- 
ment at the age of 8 years and older remains 
improved after occlusion is discontinued. The 
long-term results in our patients are now being 
evaluated in an attempt to answer this ques- 
tion. We believe that even if cessation of thera- 
py is followed by a deterioration in the visual 
acuity of the amblyopic eye, the prognosis for 
potential visual achievement may be better in 
eyes that were previously treated, regardless of 
the age at which treatment had commenced. 
This might prove to be a significant advantage 
to a patient who loses vision in the good eye for 
any reason. It is our opinion, therefore, that a 
therapeutic trial is advisable even in older chil- 
dren provided that the patient is compliant. 


OoOO SOO EEEa aeaa 


References 


en Rte ttt tCtNA CTT tLL LN CCN CII 


1. Flynn, J. T., and Cassady, J. C.: Current trends 
in amblyopia therapy. Am. Acad. Ophthalmol. 
85:428, 1978. 





Amblyopia Treatment in Older Children 






2. von Noorden, G. K.: Occlusion therapy in am- ` 
blyopia with eccentric fixation. Arch. Ophthalmol. s 
73:776, 1965. PE 

3. Parks, M. M., and Friendly, D. S.: Treatment of 
eccentric fixation in children under four years of age. 

Am. J. Ophthalmol. 61:395, 1966. 

4. Oliver, M., and Nawratzki, I.: Screening of 
pre-school children for ocular anomalies. I. Amblyo- 
pia. Its prevalence and therapeutic results at differ- — 
ent age groups. Br. J. Ophthalmol. 55:467, 1971. 

5. Kasser, M. D., and Feldman, J. B.: Amblyopia 
in adults. Treatment of those engaged in the various 
industries. Am. J. Ophthalmol. 36:1443, 1953. 

6. Vereecken, E. P., and Brabant, P.: Prognosis for See 
vision in amblyopia after the loss of the good eye. ~ said 
Arch. Ophthalmol. 102:220, 1984. | 

7. Kivlin, J. O., and Flynn, J. T.: Therapy of aniso- . 
metropic amblyopia. J. Pediatr. Ophthalmol. Strabis- i 
mus 18:47, 1981. . ok 

8. von Noorden, G. K.: Strabismus. Arch. Oph- 
thalmol. 82:393, 1969. oe 

9. Fletcher, M. C., Silverman, S. J., Boyd, J., and 
Callaway, M.: Biostatistical studies. Comparison of 
management of suppression amblyopia by conven- ` 
tional patching, intensive hospital pleoptics and in- _ 
termittent office pleoptics. Am. Orthopt. J. 19:40, - 
1969. - 
10. Bronner, A., and Nihard, P.: Peut-on amé- > 
liorer amblyopie strabique d'un adulte devenu — 
monopħthalme? Bull. Soc. Ophtalmol. Fr. 9:542, . 
1963. 

11. Ching, F. C., Parks, M. M., and Friendly, 
D. S.: Practical management of amblyopia. J. Pediatr. 
Ophthalmol. Strabismus 23:12, 1986. 








a Pannen re a a nn ee a NER LE 1 E FC ee SE | EI MOR Ao 


Ocular Abnormalities in the Freeman-Sheldon Syndrome 
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Michael O’Keefe, M.B., John S. Crawford, M.D., James D. H. Young, M.B., 
and William G. Macrae, M.D. 


Ocular abnormalities were present in five of 
11 patients with Freeman-Sheldon syndrome. 
The predominant ocular findings were strabis- 
mus and blepharoptosis. Stiffness of the extra- 
ocular muscles, demonstrated in three patients 
by forced duction testing, made surgery diffi- 
cult. Two patients underwent frontalis muscle 
sling surgery and a third underwent levator 
palpebrae superioris muscle rection. Al- 
though all three remained exotropic, the cos- 
metic results were good. 


THE TERM “whistling face” syndrome! was 
coined in 1963 to describe the craniocarpotarsal 
syndrome.” The most frequently reported fea- 
tures include a whistling facial appearance 
(Fig. 1, left), microstomia, long philtrum, high- 
arched palate, talipes equino varus, finger con- 
tractures (Fig. 1, right), deep-set eyes, small 
nose, short neck, and flattened facies.’ To date, 
65 cases of this syndrome have been described. 
Although the radiologic features have been 
well documented,* ocular complications have 
not been. 

We studied the ocular complications in five of 
11 patients (seven girls and four boys) with 
Freeman-Sheldon syndrome examined at the 
Hospital for Sick Children in Toronto between 
1968 and 1986 (Table). 





Case Reports 





Case 1 
A 20-month-old girl had the classic features 
of the Freeman-Sheldon syndrome. Ocular ex- 
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amination disclosed a moderate exotropia of 25 
to 30 diopters and left-sided blepharoptosis 
with poor levator palpebrae superioris muscle 
function. At subsequent surgery, a forced duct- 
ion test disclosed stiffness of the extraocular 
muscles. Horizontal muscle surgery included a 
left lateral rectus muscle recession of 4mm and 
a medial rectus muscle resection of 5 mm. 
However, she remained exotropic and later 
underwent a left lateral rectus muscle marginal 
myotomy. She also had frontalis muscle sling 
surgery to correct blepharoptosis. At follow- 
up, she had a small residual left-sided exotro- 
pia and a corrected visual acuity of 20/80 in her 
left eye. 


Case 2 

A 7-year-old girl was examined in 1984 be- 
cause of left-sided blepharoptosis and a small 
left-sided exotropia. Previous strabismus sur- 
gery to correct the exotropia had been per- 
formed elsewhere by an experienced strabis- 
mus surgeon. The parents had been informed 
that the surgery was difficult to do because the 
muscles were stiff. We achieved a satisfactory 
cosmetic result by using a frontalis muscle sling 
procedure to correct the blepharoptosis. 


Case 3 

A 5-year-old boy had a moderate left-sided 
exotropia of 25 to 30 diopters, blepharoptosis, 
and anisometropia. At surgery, forced duction 
testing showed gross restriction in all direc- 
tions. Surgery included bilateral medial rectus 
muscle resection. At follow-up there was a 
left-sided exotropia of 15 diopters. No surgery 
was performed to correct the blepharoptosis. 


Case 4 

An 18-month-old boy had a moderate left- 
sided alternating exotropia and mild blepha- 
roptosis. No surgery has yet been performed. 


Case 5 
A 10-year-old boy had right-sided blepharo- 
ptosis and good levator palpebrae superioris 
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Fig. 1 (O’Keefe and associates). Left, Typical whistling face appearance in a 17-month-old boy. Right, Finger 
and foot abnormalities. 


muscle function. A levator muscle resection were mentally normal. Genetic review indicat- 
produced a good cosmetic result. ed an autosomal dominant inheritance in three 
patients (Fig. 2). Two of these patients, who 

All cases had no ocular abnormalities, were first cousins 
All 11 patients in our series had finger and whose mothers had been diagnosed at birth as 
foot abnormalities and all underwent surgery. having the syndrome. In the other case (Patient 
The five patients with ocular abnormalities 1), the family history showed that her grandfa- 

TABLE 


SUMMARY OF CLINICAL DATA 


(00 0 OE ve 


PATIENT NO., SEX, 


AGE AT FIRST 
EXAMINATION (mos) OCULAR ABNORMALITIES SURGERY PERFORMED GENETIC INVOLVEMENT 
1s 2 Exotropia; left blepharoptosis Yes (forced duction test)* Yes 
2, F, 84 Exotropia, left blepharoptosis Yes (forced duction test)* No 
3,M, 6 Exotropia Yes (forced duction test)* No 
4,M, 18 Exotropia, right blepharoptosis No No 
5, M, 120 Right blepharoptosis Yes No 


*Test indicated stiffness of intraocular muscles. 
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Fig. 2 (O'Keefe and associates). Genetic back- 
ground of three patients. Arrows indicate probands. 


ther, father, and one other sibling had a form of 
the syndrome. This patient had exotropia and 
blepharoptosis. 





Discussion 





The Freeman-Sheldon syndrome is a rare 
condition that is diagnosed by a characteristic 
facial appearance at birth. As the child grows 
older, the identifying features become less 
marked and by adulthood, diagnosis may be 
almost impossible. Although such ocular fea- 
tures as strabismus, blepharoptosis, and hy- 
pertelorism have been reported to be part of the 
syndrome, to the best of our knowledge the 
condition has not been discussed in the oph- 
thalmologic literature. Most patients are first 
examined by orthopedic specialists because 
they have finger and foot deformities that re- 
quire surgery. In our own series, all 11 patients 
had finger and foot abnormalities that required 
orthopedic surgical intervention. However, 
five also had ocular complications. 

Strabismus and blepharoptosis were the pre- 
dominant ocular complications in our patients. 
Four patients had moderate exotropia and 
blepharoptosis. In the three patients who had 
surgery, the extraocular muscles were stiff and 
surgery was difficult even for experienced stra- 
bismus surgeons. All three remain exotropic. 
Frontalis muscle sling surgery was performed 
in two patients whose levator palpebrae super- 
ioris muscle function was poor, and another 
patient with good function had a levator mus- 
cle resection. The cosmetic result was good in 
all three. 

The stiffness we found in the extraocular 
muscles appeared to indicate a type of fibrosis 


syndrome, which may be a contraindication for 
muscle surgery in borderline cases.5® Other 
defects described in association with congenital 
fibrosis syndrome include hypertrophic astig- 
matism, ventricular septal defects, Marcus 
Gunn syndrome, choroidal colobomas, and 
optic nerve hypoplasia. Although there has 
been no report of a biopsy of extraocular mus- 
cles from a patient with Freeman-Sheldon syn- 
drome, electromyographic studies of other 
skeletal muscles from such patients have been 
abnormal and biopsy specimens of these mus- 
cles have shown fibrous connective tissue re- 
placing muscle bundles.’ 

Freeman-Sheldon syndrome has been report- 
ed to be inherited as both an autosomal domi- 
nant® and as a recessive? trait. Three of our 
patients demonstrated autosomal dominant in- 
heritance. 
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Abnormal Sensory Findings Secondary to Monocular 
Cataracts in Children and Strabismic Adults 


SS eee 


Burton J. Kushner, M.D. 


Three children between the ages of 4 and 6 
years had untreated monocular traumatic cata- 
racts, for several years. Although amblyopia 
did not develop, there was a disruption of 
fusion that resulted in horror fusionis after 
cataract surgery. Two adults with strabismus 
and amblyopia since childhood developed cat- 
aracts as adults. The occlusion caused by these 
long-standing cataracts appeared to eliminate 
suppression and resulted in horror fusionis. 


MONOCULAR CATARACTS in young children 
often result in amblyopia!” although this does 
not occur at older ages. The exact age beyond 
which amblyopia from a monocular juvenile 
cataract does not occur is unknown. 

Adults with long-standing strabismus and 
suppression, either alternating or monocular, 
may end up with unpleasant sensory symp- 
toms if they undergo occlusion at an older age.’ 
This can result in an elimination of suppression 
and intractable diplopia (horror fusionis). It 
stands to reason that the prolonged existence 
of a dense monocular cataract in such a patient 
might have a similar effect. 

I examined all the patients in this series and 
performed cataract surgery on the three chil- 
dren. The adults were examined because of 
strabismus and sensory problems. My cataract 
surgical technique in children consists of re- 
moving the cortex, anterior capsule, and pos- 
terior capsule through a limbal incision using a 
vitreous cutting-suction device. 





Case Reports 





Case 1 
I treated a 4-year-old boy for a 50% hyphema 
of his right eye. Treatment consisted of bed 





Accepted for publication June 18, 1986. 

From the University of Wisconsin Clinical Science 
Center, Madison, Wisconsin. 

Reprint requests to Burton J. Kushner, M.D., Univer- 
sity of Wisconsin Clinical Science Center, 600 Highland 
Ave., F4/350, Madison, WI 53792. 


rest, bilateral patching, and atropinization of 
the affected eye. By the third day after injury 
the hyphema had cleared and there was no 
rebleeding. 

One month after the injury the boy had a 
visual acuity of 20/20 in each eye, normal ocular 
motility, and 40 seconds of stereopsis with the 
Titmus test. Six months after the injury, a 
posterior subcapsular cataract was forming in 
the right eye, decreasing his visual acuity to 
20/200. He then was lost to follow-up until two 
years later when he had a mature cataract in his 
right eye and a visual acuity of light perception 
with projection in that eye. 

The cataract was removed uneventfully and 
he was fitted with a contact lens. Spectacles 
with a +2.50 add were prescribed to wear over 
the contact lens. Two months after cataract 
surgery, the boy’s visual acuity was 20/30—1 in 
his right eye and 20/20 in his left eye. He had 6 
prism diopters of exophoria in the distance. 
Although he appeared to be able to control this 
angle of misalignment, he reported constant 
diplopia. An attempt to superimpose the imag- 
es in free space with prisms was unsuccessful. 
When the angle of deviation was corrected with 
prisms, the boy described the two images as 
being initially superimposed and then rapidly 
moving apart. He was unable to fuse them. He 
did not report a size discrepancy between the 
two images (aniseikonia). Testing on the synop- 
tophore showed an inability to fuse targets of 
any size. Testing with the Bagolini lens showed 
normal retinal correspondence. His left eye 
was emmetropic. He tried using the contact 
lens sporadically for one year but ultimately 
gave up because of constant diplopia. 


Case 2 

A 5-year-old boy sustained a corneal lacera- 
tion to his left eye. This was immediately re- 
paired surgically. At the time of surgery the 
lens was observed to be essentially clear, but 
the surgeon noted a small tear in the anterior 
capsule. The child had not had an ophthalmo- 
logic examination before the injury but his 
visual acuity had been reported as normal by 
his pediatrician and he had passed a random- 
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dot stereo test. Strabismus had not been report- 
ed by his parents. He was lost to follow-up 
shortly after the injury. 

He returned at the age of 9 years because of 
exotropia. At examination he was found to 
have a mature cataract in his left eye and 
approximately 30 prism diopters of left exotro- 
pia. He underwent cataract surgery in his left 
eye and was subsequently fitted with a contact 
lens. With the contact lens his visual acuity was 
20/25 in his left eye but he had constant diplo- 
pia. After three months of contact lens wear, 
and no improvement in his angle of strabismus, 
he underwent a recession of the left lateral 
rectus muscle and a resection of the left medial 
rectus muscle for his exotropia. Postoperatively 
he manifested 5 prism diopters of left esotropia 
and remained diplopic with his contact lens. 
Neutralizing his angle of strabismus with 
prisms did not eliminate his diplopia. He was 
unable to fuse in free space with prisms, and 
testing on the synoptophore confirmed the 
presence of horror fusionis. Normal retinal 
correspondence was found with the Bagolini 
lens. He did not report symptoms of aniseiko- 
nia. His right eye had a refractive error of -0.50 
sphere. Contact lens wear was attempted fairly 
regularly for about one year after which it was 
discontinued because of diplopia. 


Case 3 

A 6-year-old boy developed a traumatic cata- 
ract in his right eye after a blunt object struck 
his eye. A previous examination had confirmed 
a visual acuity of 20/20 in each eye, normal 
ocular motility, and 40 seconds of stereopsis. 

Within two months of the injury the cataract 
was almost mature and his visual acuity was 
light perception with projection in that eye. 
Cataract surgery was advised but the parents 
refused permission for surgery after being told 
that the child was probably too old to become 
amblyopic. 

At 13 years of age, he was bothered by de- 
creased depth perception for fine motor tasks 
and he chose to have cataract surgery. Two 
months after surgery his visual acuity was 
20/20 in that eye with a contact lens. He had 5 
prism diopters of exophoria in the distance. He 
reported constant diplopia and was unable to 
fuse the images in free space with prisms. He 
did not report symptoms of aniseikonia. Nor- 
mal retinal correspondence was found with the 
Bagolini lens. Six months after surgery he was 
still wearing the contact lens and was intermit- 
tently bothered by diplopia but he believed that 
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it was becoming less frequent. One year after 
surgery he reported that the diplopia was ab- 
sent. Fusion was present with the Worth four- 
dot test at distance and near and with the 
Bagolini lens. The Titmus test showed 400 sec- 
onds of stereopsis. He was orthophoric. 


Case 4 

I examined a 46-year-old woman with right 
esotropia. She had had two strabismus opera- 
tions as a young child for esotropia and had a 
substantial residual esotropia all her life. When 
she was a young child, her left eye had been 
patched to treat amblyopia in her right eye. 
Although she had never alternated freely, her 
ophthalmologic records confirmed that her vis- 
ual acuity had been 20/30 in her right eye and 
20/20 in her left eye with a myopic correction as 
late as 30 years of age. She reported that she 
was told at about 30 years of age that she was 
developing a cataract in her right eye. By 35 
years of age visual acuity in her right eye was 
decreased to 20/400. Surgery was not advised 
for the cataract because she had always been 
“monocular” and was not bothered by the 
decreased visual acuity in her right eye. At age 
44 she was observed to be developing an early 
cataract in her left eye. 

When I examined her she had a visual acuity 
of light perception with projection in her right 
eye. A mature cataract was present. She had 30 
prism diopters of right esotropia. Her left eye 
had a best corrected visual acuity of 20/40. 
After she underwent cataract surgery, her visu- 
al acuity improved to 20/25 in her right eye and 
this soon became her preferred eye because the 
cataract was progressing in her left eye. After 
the cataract was removed from her right eye, 
she was initially bothered by diplopia but this 
diminished as the cataract progressed in her 
left eye. Two years later she underwent cataract 
surgery in her left eye. Postoperatively her left 
eye had a best corrected visual acuity of 
20/20-—1 but she had constant uncrossed di- 
plopia. 

When I examined her again, I found 20 prism 
diopters of right esotropia. Retinal correspon- 
dence with the Bagolini lens was normal. She 
was unable to superimpose images in free 
space with prisms. No cyclotropia was present 
with the double Maddox rod. A trial of Fresnel 
prisms of an amount sufficient to neutralize her 
angle of esotropia was carried out for one 
month but this did not eliminate her diplopia. 
She reported that the images frequently came 
close together or became momentarily superim- 
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posed but she did not see them singly. She later 
elected to go without her contact lens for her 
right eye, eliminating her awareness of the 
second image. 


Case 5 

I examined a 63-year-old woman who had 
constant diplopia after her second cataract op- 
eration with intraocular lens implantation. She 
had been treated for amblyopia in her right eye 
as a child. Previous records indicated that her 
visual acuity was 20/30 in her right eye after 
patching. At the age of 56 years a cataract had 
formed in her left eye and was sufficiently 
dense to decrease her visual acuity to 20/200, 
causing her to prefer fixing with her previously 
amblyopic right eye. Although she used her 
right eye for fixation, it always bothered her to 
do so as she believed she could not “see well” 
with that eye. When she was 61 years old a 
cataract was forming in her right eye. At that 
time she underwent cataract removal in her left 
eye combined with an intraocular lens implan- 
tation. This gave her a postoperative visual 
acuity of 20/20. 

One year later a similar procedure was car- 
ried out in her right eye, resulting in a final 
visual acuity of 20/40. Postoperatively she re- 
ported constant horizontal diplopia that could 
not be eliminated with prisms in free space. 
She had five prism diopters of right esotropia. 
A trial of 5 prism diopters incorporated into her 
spectacles was instituted but she was still un- 
able to superimpose the images. Normal retinal 
correspondence was present with the Bagolini 
lens. No cyclotropia was present with the dou- 
ble Maddox rod. After six months of intractable 
diplopia, she elected to wear an occluder over 
her right eye. She was later fitted with a +20 
diopter soft contact lens that blurred her right 
eye sufficiently to eliminate her awareness of 
diplopia. 





Discussion 





Horror fusionis was first described by Biel- 
schowsky’ in 1935. He described it as an aver- 
sion to fusion combined with an absence of 
suppression. It is typically characterized by 
normal retinal correspondence. Bielschowsky 
attributed the symptoms to aniseikonia. Subse- 
quently only infrequently reports of horror 
fusionis have appeared.’ Its cause remains 
obscure. Crone’ attributed it to the existence of 
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a constantly changing angle of strabismus in 


early childhood. Because patients who are in- >- 
concomitant, such as those with an “A” or “V" | 


pattern, have a constantly changing angle in 
different fields of gaze, and because horror 
fusionis is rare, I believe that a constantly 
changing angle of strabismus is unlikely to be 
the underlying cause of horror fusionis. 
Previous reports do not seem to implicate 
any one common mechanism.** Boyd, Ridg- 
way, and Budd’ reported that horror fusi- 
onis can occur after ‘‘orthoptic treatment.” 
Schapero® reported that intractable diplopia 
can occur after occlusion therapy for amblyopia 
at an older age, but he did not elaborate on this. 
statement nor give specific examples. Whether 
or not these patients had horror fusionis is 


uncertain. Possibly Schapero was referring to- ar 


examples of paradoxical diplopia, or monocular 
diplopia, that can occur after treatment of 
anomalous retinal correspondence. In two of | 
my patients horror fusionis appeared to devel- ~ 
op after prolonged occlusion of one eye by a 


cataract in a previously strabismic or amblyopic 


patient. Jampolsky® suggested that the “white 


noise” occlusion caused by a cataract is more — 


disruptive to binocular vision than other forms 
of total occlusion. His hypothesis would also 
help explain the development of horror fu- 
sionis in my three younger patients in whom a 
cataract caused a form of occlusion at an age 
later than one would expect to create amblyopia 
but before the visual system was fully mature. 

Harwerth and associates” studied the effect 
of monocular occlusion, created by eyelid su- 
turing, on the development of the visual sys- 
tem in rhesus monkeys. They found different 
sensitive periods during which monocular form 
deprivation affected the visual system for dif- 
ferent visual functions. They found that the 
sensitive period for binocular vision is longer 
than those for rod and cone function or monoc- 
ular spatial vision or resolution. They postulat- 
ed that a monocular traumatic cataract would 
affect binocular vision and stereopsis at a later 
age than that at which amblyopia occurs. This 
clinical series seemed to confirm their hypothe- 
sis. Lewis, Maurer, and Brent" studied differ- 
ent aspects of visual function in children treat- 
ed for unilateral congenital cataracts. Although 
they did not specifically investigate binocular 
vision, their studies suggested that there is a 


different sensitive period for visual acuity, pee 


ripheral vision, and the development of opto- 
kinetic nystagmus. This clinical series ten 
to support their observations. os 



















These five cases suggest that adults with a 
_ history of constant strabismus or amblyopia 
-may need to be warned about the occurrence of 
postoperative diplopia if a cataract of long du- 
ration is removed. In addition, children who 


ae ` a eyond the age at which amblyopia might 


be expected to occur, yet still do not have a 
totally mature visual system, may be at risk for 
developing horror fusionis if a monocular ac- 


quired cataract is left untreated for a prolonged 
a penod. 





References 





i, oe Hiles, D. A.: Visual acuities in monocular IOL 
-and non-IOL aphakic children. Ophthalmology 


= 87:1296, 1980. 


2. Parks, M. M.: Visual results in aphakic chil- 


dren. Am. J. Ophthalmol. 94:441, 1982. 


= 3. Sehapero, N.: Amblyopia. Philadelphia, Chil- 
=. ton Book Co., 1971, p. 181. 






4. Bielschowsky, A.: Congenital and acquired defi- 
ciencies of fusion. Am. J. Ophthalmol. 18:925, 1935. 

5. Burian, H.: Fusional movements in permanent 
strabismus. Arch. Ophthalmol. 26:628, 1941. 

6. Kramer, L.: Horror fusionis. Am. Orthoptic J. 
10:63, 1960. 

7. Boyd, T. A., Ridgway, C., and Budd, G.: Child- 
hood strabismus as a cause of persistent diplopia in 
adolescents and adults. Can. J. Ophthalmol. 1:199, 
1966. 

8. Crone, R. A.: Spontaneous foveal diplopia with 
peripheral fusion. Arch. Ophthalmol. 84:143, 1970. 

9. Jampolsky, A.: Unequal visual input and stra- 
bismus management. A comparison of human and 
animal strabismus. In Transactions of the New Or- 
leans Academy of Ophthalmology. St. Louis, C. V. 
Mosby, 1978, p. 358. 

10. Harwerth, R. 5., Smith, E. L., HI, Duncan, G. 
C., Crawford, M. L. J., and von Noorden, G. K.; 
Multiple sensitive periods in the development of the 
primate visual system. Science 232:235, 1986. 

11. Lewis, T. L., Maurer, D., and Brent, H. P.: 
Effects on perceptual development of visual depriva- 
tion during infancy. Br. J. Ophthalmol. 70:214, 1986. 















Foveal Densitometry as a Diagnostic Technique in 









Stargardt’s Disease 


Gerard J. van Meel, M.D., and Dirk van Norren, Ph.D. 


Foveal densitometry was performed in eight 
patients with Stargardt’s disease. Their visual 
acuities were between 20/200 and 20/16. All 
eight had low two-way densities, ranging from 
0.07 to =0.01 (mean value for a control group, 
0.32 + 0.03). Two patients had poor visual 
acuities combined with ophthalmoscopically 
normal maculas. Because two-way densities 
were very low in these patients, ranging be- 
tween 0.04 and <0.01, foveal densitometry 
may be a useful diagnostic technique in the 
diagnosis of Stargardt’s disease. Foveal densi- 
tometry was also performed in two patients 
with fundus flavimaculatus and good visual 
acuities for the sake of comparison. Two-way 
densities were between 0.09 and 0.24. One 
patient with cone dystrophy and poor visual 
acuity had low two-way densities (0.02 bilater- 
ally). Three patients with vitelliform dystro- 
phy and vitelliform cysts on ophthalmoscopy 
had two-way densities between 0.07 and 0.14 
and increased half-times of regeneration (be- 
tween 90 and 126 seconds). One patient with a 
vitelliform cyst in one eye showed only fine 
pigmentations in the other eye, which had a 
normal two-way density (0.32). 


STARGARDT’S DISEASE is a juvenile macular 
dystrophy with an autosomal recessive heredi- 
tary pattern. The disease has a rather progres- 
sive course during which visual acuity may be 
reduced to about 20/200. A striking feature is 
that the loss of visual acuity often precedes 
ophthalmoscopic abnormalities. The first to de- 
scribe these phenomena as an entity was Star- 
gardt.! Later the disease was also discussed by 
Deutman,? Irvine and Wergeland,’ and Krill.’ 
They found that a pigment stippling is general- 
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ly visible in a rather distinctive area of the 
foveal or in the parafoveal region; this occa- 
sionally has a bull’s-eye pattern. In time an oval 
area of atrophic pigment epithelium is seen by 
ophthalmoscopy, sometimes surrounded by 
yellow flecks. Perimetric examination discloses 
a relative central scotoma. Initially there is 
progressive deterioration of color vision, a 
pseudoprotanomaly, and later often acquired 
achromatopsia.° Dark adaptation is normal. In 
most cases the electroretinogram and the 
electro-oculogram show no abnormalities. Flu- 
orescein angiography shows so-called window 
effects in the pigment epithelium. Although in 
most cases Stargardt’s dystrophy is restricted 
to the macula, it may spread to the peripheral 
retina. After Stargardt’s’ original publication, 
which described seven patients with macular 
dystrophy, he described the family S. who had 
centroperipheral tapetoretinal dystrophy.° 

The diagnosis of Stargardt’s dystrophy may 
be difficult in patients with poor visual acuity 
when hardly any abnormalities can be found on 
ophthalmoscopic examination or by fluorescein 
angiography. We argue that foveal densitome- 
try, which we recently proved to be a sensitive 
indicator of cone damage in retinitis pigmento- 
sa,’ might be a useful tool in the diagnosis. 
Foveal densitometry showed gross abnormali- 
ties in all eight patients with Stargardt’s dis- 
ease whom we studied, even at a stage in which 
a diagnosis based on ophthalmoscopic exami- 
nation or other tests was still highly uncertain. 

To permit a comparison with other diseases 
that in certain aspects resemble Stargardt’s dis- 
ease, we also studied the results of densitome- 
try in two patients with fundus flavimaculatus, 
one patient with cone dystrophy, and four 
patients with vitelliform dystrophy. 


Subjects and Methods 


Densitometry—The Utrecht densitometer, 


which has been described in detail by van. 
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Norren and van der Kraats,* consists of optical 
and electronic parts. In the optical part, a 
xenon high-pressure lamp is used as the source 
of three different beams of light—the bleaching 
beam, the reference beam, and the measuring 
beam. The bleaching beam (10° trolands) passes 
through a yellow filter that eliminates wave- 
lengths shorter than 530 nm. We chose a wave- 
length of 554 nm for foveal measurements with 
the measuring beam. The reference beam had a 
wavelength of 711 nm. The three channels 
converge near a sector disk that produces a 
repetitive sequence of 7.5-msec pulses of, re- 
~ spectively, darkness, reference light, bleaching 
light, and measuring light. The beams are fo- 


_. cused onto an optical fiber that provides the 


input to a modified Zeiss fundus camera. The 
light is projected into the eye with a field width 
of 3.8 degrees, of which the central 2.5 degrees 
are viewed by the photomultiplier. This photo- 
multiplier is used as a photon counting device. 
The difference in the density trace between the 
fully bleached and the fully dark-adapted con- 
dition defines the two-way density of the visual 
pigments, 

The control group consisted of 23 healthy 
subjects (16 men and seven women) 24 to 45 
years old (46 eyes). In this group the two-way 
density ranged from 0.29 to 0.40 (mean, 
0.32 + 0.03). The mean half-time of regenera- 
tion was 69 + 7 seconds. Informed consents 
were obtained from all the patients. The pupils 
were dilated with tropicamide and phenyleph- 
rine 10%. Temple pads and a bite bar, made of a 
dental impression compound, were used to 
immobilize the subject’s head during measure- 
ments. By removing a field stop, the examiner 
can obtain a 30-degree view of the fundus; this 
view can be focused by shifting the position of 
the camera. Focusing is performed with a reti- 
nal illumination of 5 log trolands. Subjects are 
asked to fixate a pair of crosshairs centered 
within the stimulus field. After adjustment the 
measurement starts with a one- to two-minute 
bleaching exposure of 6 log trolands. This in- 
tensity is sufficient to bleach the cone pigments 
fully. The bleaching light is then switched off 
and the recovery of density is recorded as a 
function of time to indicate the regeneration of 
the visual pigments. In healthy subjects regen- 
eration is generally completed within five min- 
utes. Next, the bleaching light is switched on 
again for one or two minutes. The density trace 
should return to the fully bleached condition, 
permitting the reliability of the measurement to 
be checked. 

Anomaloscope—We used a Nagel type | 


anomaloscope. The subject was asked to select 
a red-green setting for each eye with a yellow 
brightness setting of 12.5. We then calculated 
the mean value of five matches for each eye. 
Next, the patients were asked to turn the yel- 
low brightness setting knob to match different 
red-green settings. We found that the red- 
green settings on the anomaloscope with a 
fixed yellow setting of 12.5 were between 37 
and 46 in normal subjects. 


Case Reports 


Case 1 

Stargardt’s disease—A 16-year-old boy had no 
initial complaints. His 18-year-old sister had 
Stargardt’s disease. Best corrected visual acuity 
was R.E.: 20/16 and L.E.: 20/25. A slit-lamp 
examination showed no abnormalities. Oph- 
thalmoscopic examination showed bull’s-eye 
maculopathy with a dark red pigmentation. 
Papillae, vessels, and peripheral region showed 
no abnormalities. Perimetric examination 
(Goldmann, Friedmann, and static perimetry) 
showed a central scotoma of 2.5 log units for 
both eyes. Dark adaptation showed a normal 
rod final threshold. The photopic and scotopic 
electroretinogram was normal. The electro- 
oculogram showed Arden ratios of R.E.: 1.83 
and L.E.: 1.86 (normal value, >1.80). The 
anomaloscope showed distinct pseudoprota- 
nomaly (setting 12.5/65 in each eye). Fluoresce- 
in angiography showed bull’s-eye maculopa- 
thy. Densitometry was performed shortly after 
the initial examination. One year later visual 
acuity was 20/40 in both eyes. 


Case 2 

Stargardt’s disease—A 21-year-old woman 
stated that her visual acuity had declined dur- 
ing the last six months. Her best corrected 
visual acuity was R.E.: 20/40 and L.E.: 20/60. 
Slit-lamp findings were normal. At the time 
densitometric data were obtained, ophthalmo- 
scopic examination showed only fine pepper 
pigmentations, but fluorescein angiography 
showed bull’s-eye maculopathy. Visual fields 
showed a relative central scotoma of 1.5 log 
units with a diameter of 10 degrees (Goldmann, 
Friedmann, and static perimetry). The electro- 
retinogram was normal and the electro- 
oculogram showed Arden ratios of R.E.: 1.79 
and L.E.: 2.00. Anomaloscopic settings were 
just within the normal range (setting 12.5/45 in 
each eye). Foveal densitometry was done at this 
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initial examination. Six months later visual acu- 
ity was 20/100 in both eyes. 


Case 3 

Stargardt’s disease—A 20-year-old woman 
stated that her visual acuity had been some- 
what worse in full light than in subdued 
light for the previous five years. Her best cor- 
rected visual acuity was 20/80 bilaterally. Slit- 
lamp findings were normal. Ophthalmoscopy 
showed no abnormalities. Perimetric examina- 
tion showed a central scotoma of 1.0 log unit 
(Goldmann, Friedmann, and static perimetry). 
Dark adaptation showed a normal rod final 
threshold. The electroretinogram was normal. 
The electro-oculogram showed Arden ratios of 
R.E.: 2.00 and L.E.: 2.12. The anomaloscope 
settings were widened to red. Fluorescein angi- 
-ography showed no abnormalities. At this time 


> the first densitometric investigation was done. 


‘In view of these findings we suggested the 
diagnosis of Stargardt’s disease. Since this di- 
agnosis was questioned, we examined this pa- 
tient again two years later. At that time her 
visual acuity was 20/150 bilaterally. Ophthal- 
moscopy showed fine yellow spots. The pho- 
topic B-wave of the electroretinogram was de- 
creased. Arden ratios were R.E.: 1.70 and L.E.: 
1.66. Pseudoprotanomaly was more pro- 
nounced (setting 12.5/49 in each eye). The 
Farnsworth dichotomous test (D-15 panel) 
showed no errors but the Farnsworth-Munsell 
100-hue test showed errors along the protan 
and deutan axes. Fluorescein angiography still 
showed no abnormalities. 


Case 4 

Stargardt’s disease—A 20-year-old woman 
stated that the visual acuity in her left eye had 
been poor for one year and that visual acuity in 
her right eye was also starting to decrease. The 
patient had the impression that she had to 
search with her right eye. Best corrected visual 
acuity was R.E.: 20/20 and L.E.: 20/200 (eccen- 
tric fixation). Slit-lamp findings were normal. 
Ophthalmoscopy showed the characteristic 
pattern of bull’s-eye maculopathy and old cho- 
rioretinal scars. The optic disks and vessels 
showed no abnormalities. Perimetry showed a 
central relative scotoma for the |, isopter of the 
Goldmann perimeter with a diameter of 8 de- 
grees. The electroretinogram was normal. The 
electro-oculogram showed Arden ratios of R.E.: 
1.90 and L.E.: 2.10. The Farnsworth dichoto- 
mous test and AO-H-R-R plates gave normal 
results. Ishihara plates showed nine errors in 
the right eye and four in the left eye. Anomalo- 





scopic settings were R.E.: 12.5/46.5 and L.E.: 
12.5/55 (pseudoprotanomaly). Fluorescein an- 
giography showed bull’s-eye maculopathy in 
both eyes. 


Case 5 

Stargardt’s disease—A 24-year-old man stated 
that he had seen “spots” in his right eye one 
year previously. Since then his visual acuity 
had decreased. The left eye was amblyopic and 
had been operated on for strabismus. Best cor- 
rected visual acuity was R.E.: 20/150 and L.E.: 
20/1000. Slit-lamp findings were normal. Oph- 
thalmoscopy showed central granular pigmen- 
tation with perifoveal yellow spots. The optic 
disks showed a slight temporal paleness. Peri- 
metric examination showed bilateral central 
scotomas of more than 2.5 log units (Friedmann 
and static perimetry). Dark adaptation showed 
a normal rod final threshold. The photopic and 
scotopic electroretinogram was normal. Fluo- 
rescein angiography showed an oval area with 
fine speckled hyperfluorescence without leak- 
age in the macular area of each eye. 


Case 6 

Stargardt’s disease—A 33-year-old man com- 
plained that he had had some impairment of 
vision for one year. The patient stated that he 
had always been color blind. At the time foveal 
densitometry was performed, his visual acuity 
was 20/16 bilaterally. Slit-lamp examination 
showed no abnormalities. Ophthalmoscopy 
showed perifoveal spots of depigmentation and 
hyperpigmentation. The optic disks, vessels, 
and peripheral region showed no abnormali- 
ties. Static perimetry disclosed an almost nor- 
mal foveal sensitivity but there was a perifoveal 
ring scotoma with a diameter of 8 degrees in 
each eye. The scotopic electroretinogram was 
normal; in the photopic condition low a- and 
b-waves were found, but they were just within 
the normal range. The electro-oculogram 
showed Arden ratios of R.E.: 2.28 and L.E.: 
2.24. The anomaloscope indicated protanopia 
(settings over the full width of the protanopic 
axis). Fluorescein angiography in both eyes 
showed hyperfluorescent spots around the 
macula with diminished fluorescence in the late 
phase, the so-called window effects, 


Case 7 
Stargardt’s disease—A 17-year-old girl, a sister 


of Patient 1, was first referred to us because of . ve 


decreasing visual acuity when she was 13 years | 


old. At that time her best corrected visual > 
acuity was 20/150 bilaterally. Ophthalmoscopy -> 














showed fine pigmentation and temporal pallor 
of the optic disks. The electroretinogram was 
normal. The electro-oculogram showed a bilat- 
eral Arden ratio of 1.50. Perimetric examination 
(Goldmann) disclosed a central scotoma for the 
kl isopter in both eyes. Fluorescein angiogra- 
phy showed an oval area with fine hyperfluo- 
rescent spots (window effects). Densitometric 
data were obtained when the patient was 17 
years old. At that time the visual acuity of both 
eyes was 20/200. Ophthalmoscopy showed 
bull’s-eye maculopathy. 


Case 8 

Stargardt’s disease—A 21-year-old man stated 
that he had suffered from bilaterally poor vi- 
sion for several years. In subdued light his 
vision was better. Optic atrophy was diagnosed 
elsewhere. Best corrected visual acuity was 
R.E.: 20/250 and L.E.: 20/200. Ophthalmoscopy 
disclosed no abnormalities in the macular re- 
gion and slight temporal pallor of the optic 
disks. Perimetric examination, performed with 
multiple stimulus static perimetry, disclosed a 
relative central scotoma of 1.0 log unit. The 
electroretinogram showed a subnormal b-wave 
in scotopic and photopic conditions. The 
electro-oculogram showed Arden ratios of R.E.: 
1.91 and L.E.: 1.84. Color vision testing showed 
pseudoprotanomaly (setting 12.5/65 in each 
eye). The Farnsworth dichotomous test showed 
no errors. Fluorescein angiography showed 
discrete pigment alterations in the fovea. After 
two years, anomaloscope settings showed 
achromatopsia but the Farnsworth dichoto- 
mous test still showed no errors. 


Case 9 

Fundus flavimaculatus—A 59-year-old woman 
had intermittent diplopia. She had had a facial 
nerve palsy six years previously but no other 
complaints. Best corrected visual acuity was 
20/20 bilaterally. Slit-lamp findings were nor- 
mal. Ophthalmoscopy showed round and pisci- 
form yellow spots surrounding the macular 
area without macular involvement. The electro- 
retinogram was normal. The electro-oculogram 
showed an Arden ratio of 2.20 in both eyes. 
Fluorescein angiography did not show the 
spots visible on ophthalmoscopy. 


Case 10 

Fundus flavimaculatus—-A 37-year-old man 
complained of some impairment of vision. Best 
corrected visual acuity was R.E.: 20/20 and 
L.E.: 20/25. Slit-lamp findings were normal. 
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Ophthalmoscopy disclosed little yellow spots 
in the midperiphery and the macula. Visual 
fields were normal. Dark adaptation showed a 
normal rod final threshold. The electroretino- 
gram was normal. The electro-oculogram 
showed Arden ratios of R.E.: 2.28 and L.E.: 
2.38. Fluorescein angiography did not show the 
little yellow spots. 


Case 11 

Cone dystrophy—A 32-year-old man had had 
decreasing visual acuity for six months. Best 
corrected visual acuity was R.E.: 20/50 and 
L.E.: 20/150. A slit-lamp examination showed 
no abnormalities. Ophthalmoscopic examina- 
tion disclosed a dark red macula and normal 
optic disks. The fundus contained little pig- 
ment. The retinal vessels were normal. Peri- 
metric investigation showed paramacular field 
defects of 2.8 log units. Dark adaptation 
showed a normal rod final threshold. The elec- 
troretinogram showed a subnormal scotopic 
b-wave with higher stimulus intensities. The 
photopic b-wave was almost absent. The 
electro-oculogram showed Arden ratios of R.E.: 
1.80 and L.E.: 1.98. The anomaloscope showed 
pseudoprotanomaly (setting 12.5/65 in each 
eye). The Farnsworth dichotomous test gave 
many errors along the protan and deutan axes. 
Fluorescein angiography showed bull’s-eye 
maculopathy. 


Case 12 

Vitelliform dystrophy—A 13-year-old boy com- 
plained of blurred vision. His mother had a 
vitelliform dystrophy. Best corrected visual 
acuity was 20/80 bilaterally. A slit-lamp exami- 
nation showed no abnormalities. Ophthalmo- 
scopic examination showed bilateral oval, 
yellow-orange vitelliform cysts. Within the 
cysts were brown spots. Perimetric examina- 
tion showed a relative central scotoma of 0.6 
log unit. The electroretinogram was normal. 
The electro-oculogram showed Arden ratios of 
R.E.: 1.50 and L.E.: 1.60. Fluorescein angiogra- 
phy showed slight hyperfluorescence of the 
cysts and marked hyperfluorescent spots with- 
in the cysts. 


Case 13 

Vitelliform dystrophy—A 44-year-old woman 
had no complaints. Best corrected visual acuity 
was R.E.: 20/25 and L.E.: 20/20. A slit-lamp 
examination showed no abnormalities. On oph- 
thalmoscopic examination yellow vitelliform 
cysts were seen in both maculas. The electroret- 





















inogram was normal. The electro-oculogram 
showed Arden ratios of R.E.: 1.80 and L.E.: 
1.90. Fluorescein angiography showed patchy 
hyperfluorescent spots in the cysts. 


Case 14 


Vitelliform dystrophy—A 23-year-old man no- 
ticed a sudden decrease of visual acuity in his 
right eye. There was a family history of vitelli- 
form dystrophy. Best corrected visual acuity 
was R.E.: 20/200 and L.E.: 20/25. Slit-lamp ex- 
amination showed no abnormalities. Ophthal- 
moscopic examination showed an atrophic 
white macular scar in the right eye and a vitelli- 
form cyst filled with yellow clumps in the left 
eye. Perimetric examination disclosed relative 
central scotomas of 1.6 log units in the right eye 
and 1.0 log unit in the left eye. The electroreti- 
nogram was normal. The electro-oculogram 
showed Arden ratios of R.E.: 1.50 and L.E. 
1.75. The anomaloscope showed pseudopro- 
tanomaly (setting 12.5/53) in the left eye. Fluo- 
rescein angiography showed hyperfluores- 
cence in both maculas. 


Case 15 

Vitelliform dystrophy—A 13-year-old girl had 
no complaints. A sister had vitelliform dystro- 
phy. Best corrected visual acuity was R.E.: 
20/20 and L.E.: 20/25. A slit-lamp examination 
showed no abnormalities. Ophthalmoscopic 
examination showed fine pigmentations in the 
right macula and a yellow vitelliform cyst in the 
left macula. The electroretinogram was normal. 
The electro-oculogram showed Arden ratios of 
R.E.: 1.30 and L.E.: 1.41. Fluorescein angiogra- 
phy showed no abnormalities in the right eye 
but the left eye had a hypofluorescent area with 
some hyperfluorescent spots. 


Results 


Stargardt’s disease—The Figure shows ex- 
amples of retinal densitometry. The top tracing 
shows the results obtained with a normal sub- 
ject from the control group. The tracing starts 
after the bleaching light had been exposed for 
about 90 seconds. A vertical line indicates 
when the bleaching light was switched off. 
Regeneration of the visual pigment in the fove- 
al cones is represented by a gradual increase in 


: the density tracing; this leveled off after four 
.. minutes. After six minutes in the dark, the 


bleaching light was switched on again and the 
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Figure (van Meel and van Norren). Results of 
foveal densitometry in a normal subject (tracing 1) 
and in two patients with Stargardt’s disease (tracings 
2 and 3). Two-way density in the normal subject is 
0.32. Tracing 2 (Patient 6, left eye) shows a two-way 
density of 0.06. Visual acuity was 20/16 and his 
fundus showed perifoveal spots with pigment altera- 
tions. Tracing 3 (Patient 8, left eye) shows no density 
difference between fully bleached and fully dark- 
adapted states. Visual acuity was 20/200 and he had 
no fundus abnormalities. 


density tracing returned rapidly to the previ- 
ous level. The density difference between fully 
bleached and fully regenerated (two-way den- 
sity) was 0.32. 

The second tracing shows the results ob- 
tained for the left eye of Patient 6. The tracing 
shows a short deviation after the bleaching 
light was switched off, apparently because the 
subject lost fixation control. To allow for possi- 
ble slower regeneration of the cone pigments, 
in this case we switched on the bleaching light 
only after eight minutes. The two-way density 
was 0.06. The third tracing, obtained from the 
left eye of Patient 8, shows no detectable 


change in visual pigment density. Table 1 sume 


marizes two-way densities for all the patients. 











TABLE 1 
SUMMARY OF CLINICAL DATA FOR EIGHT PATIENTS WITH STARGARDT'S DISEASE 





PATIENT NO., TWO-WAY ANOMALOSCOPE 

SEX, AGE (YRS) VISUAL ACUITY DENSITY” FUNDUS FINDINGS’ SETTINGS* 

1, M, 16 R.E.; 20/40 (plano) =0.01 Bull's-eye maculopathy Bilateral pseudoprotanomaly 
L.E.: 20/40 (plano) _— 

2, F, 21 R.E.: 20/100 (—150 -1.25 x 175) =0.01 Fine pepper pigmentation; bull's-eye Normal bilaterally 
L.E.: 20/100 (2.00 —0.50) =0.01 maculopathy on fluorescein angiography 

3, F, 20 

initial R.E.: 20/80 (—0.50) 0.03 Normal Bilateral pseudoprotanomaly 
L.E.: 20/80 (~0.50) 0.04 
After 10 mos R.E.: 20/150 (-0.50) =0.01 Fine white-yellow pigmentation; normal Bilateral pseudoprotanomaly 

L.E.: 20/150 (—0.50) 0.02 on fluorescein angiography 

4, F, 20 R.E: 20/20 (plano) 0.01  Bull’s-eye maculopathy Bilateral pseudoprotanomaly 
L.E.: 20/200 (plano) — 

= 5, M, 24 R.E.: 20/200 {(—1.00) =0.01 Granular pigmentation; perifoveal mme 

L.E.: 20/1000 (plano) — yellow spots 

6, M, 33 R.E.: 20/16 (plano) 0.07 Perifoveal spots with depigmentation; Protanomaly 
L.E.: 20/16 (plano) 0.06 hyperpigmentation; bull's-eye maculopathy 

7, F, 17 R.E.: 20/200 (—250) — Bull’s-eye maculopathy —- 
L.E.: 20/200 (—2.50} 0.01 

8, M, 21 R.E.: 20/250 (-8.00) — Normali; a few discrete pigment Bilateral protanomaly 
L.E.: 20/200 (~8.00) 0.01 changes on fluorecein angiography 


“In some cases data could not be obtained because of poor visual acuity and eccentric fixation. 


‘All fundus findings were bilateral. 


All eight patients with Stargardt’s disease had 
very low two-way densities; these ranged from 
=0.01 to 0.07. Seven patients (eight eyes) had 
two-way densities <0.01. Some of these eyes 
had relatively good visual acuities (for exam- 


> ple, Patient 1 had a visual acuity of 20/40 and 


Patient 4 had a visual acuity of 20/20 in the right 
eye). Patients 3 and 8 had normal funduses at 
the time densitometry was carried out, but 
two-way densities in these two patients were 
low, ranging from 50.01 to 0.04. 

Fundus flavimaculatus—The two patients 
with fundus flavimaculatus (Patients 9 and 10) 
had two-way densities between 0.09 and 0.24 
(Table 2). Half-times of regeneration were nor- 
mal in three eyes (between 63 and 78 seconds) 
and increased in one eye (Patient 9, left eye, 96 
seconds). 

Cone dystrophy—Patient 11 had low two- 
way densities (0.02 for both eyes) (Table 2). 

Vitelliform dystrophy—lIn five eyes of three 
patients with vitelliform dystrophy and vitelli- 
form cysts by ophthalmoscopy (Patients 12, 13, 
and 14) the two-way densities were low but not 
extremely low. Two-way densities ranged from 
0.07 to 0.14 (mean, 0.11). In four of the five eyes 


the half-time of regeneration was increased, 
ranging from 90 to 126 seconds (Table 2). 

Patient 15 had a vitelliform cyst in her left eye 
but not in her right eye. Remarkably, the two- 
way density in her right eye was normal (0.32) 
and the half-time of regeneration (60 seconds) 
was within the normal range. Her left eye could 
not be measured because of bad fixation. 





Discussion 





The most striking result of foveal densitome- 
try in the patients with Stargardt’s disease was 
the very low two-way densities found in all 
patients. In most cases (eight of 11 eyes) we 
found no difference in density (two-way densi- 
ty =0.01, Table 1). Little is known with certain- 
ty about the pathogenesis of Stargardt’s dis- 
ease. There are several histopathologic studies 
of patients known to have long-standing Star- 
gardt’s disease.*" Klien’ reported that the neu- 
roepithelium was completely missing within an 
area of 1.46 mm, measured horizontally. In 
these areas the pigment epithelium was also 
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TABLE 2 
SUMMARY OF CLINICAL DATA FOR PATIENTS WITH FUNDUS FLAVIMACULATUS, CONE DYSTROPHY, 
AND VITELLIFORM DISTROPHY 





-PATIENT NO., 
SEX, TWO-WAY 
AGE (YRS) VISUAL ACUITY DENSITY” 


Fundus flavirnaculatus 


9, F, 59 R.E.: 20/20 (+1.00) 0.09 
L.E.: 20/20 {+ 1.00) 0.15 
10, M, 37 R.E.: 20/20 (—4.00 -1.75 x 10) 0.24 
L-E.: 20/25 (—3.50 -1.25 x 55) 0.13 

Cone dystrophy 
11, M, 32 R.E.: 20/50 (—12.00 ~2.25 x 25) 0.02 


L.E.: 20/150 (—10.00 —1.75 x 0) 0.02 
Vitelliform dystrophy 


12, M, 13 R.E.: 20/80 {+7.00 +2.00 x 75) 0.14 
L.E.: 20/80 (+7.00 +2.00 x 105) 0.13 
13, F, 44 R.E.: 20/25 (0.00 —0.50 x 20) 0.07 
L.E.: 20/20 {(—0.25 -0.75 x 10) 0.14 
14, M, 23 R.E.: 20/200 (+3.25) — 
L.E.: 20/25 (+3.25) 0.08 
15, M, 30 R.E.: 20/200 (plano) 0.32 


L.E.: 20/25 (plano) _ 


tin some cases data could not be obtained because of poor visual acuity and eccentric fixation. 


*Fundus findings were bilateral in all but Patients 14 and 15. 


missing. Blodi” found that Bruch’s membrane 
and the choriocapillaris were normal. The fun- 
dus pattern can be normal in the initial stage of 
the disease when visual acuity has already 
diminished. This may be an indication of the 
neuroretina, in particular the photoreceptors, 
being affected primarily, but the opposite also 
seems to happen. In such cases an abnormal 
fundus pattern is associated with normal or 
only slightly diminished visual acuity. 

Our eight patients with Stargardt’s disease 
fell into three groups. Group 1 had decreased 
visual acuities and distinct ophthalmoscopic 
abnormalities. Group 2 had good visual acui- 
ties and distinct ophthalmoscopic abnormali- 
ties. Group 3 had decreased visual acuities and 
no ophthalmoscopic abnormalities. 

The first group consisted of four patients 
_ (five eyes: the right eye of Patient 1, both eyes 
of Patient 2, and the left eyes of Patients 5 and 
/isual acuity was between 20/40 and 20/200. 
= Patients 1, 2, and 7 had bull’s-eye maculopathy 
a on ophthalmoscopic examination and on fluo- 





ANOMALO: 


REGENERATION 
HALF-TIME SCOPE 
(SEC)” FUNDUS FINDINGS SETTINGS* | 
78 Flavimaculatus spots without — 
96 macular involvement me- 
63 Flavimaculatus spots in e 
the macular region — 
69 
— Macula somewhat dark Bilateral pseudo- 
— and red protanomaly 
126 Vitelliform cyst with — 
90 brown spots <= 
— Vitelliform cyst — 
120 — 
— R.E.: atrophic white ~= 
macular scar 
105 L.E.: vitelliform cyst Pséudo- 
with yellow clumps protanomaly 
60 R.E.: fine macular — 
pigmentation 


— L-E.: Yellow vitelliform cyst — 


rescein angiography. The fourth (Patient 5) 
showed macular pigmentation and perifoveal 
yellow spots. In these patients Stargardt’s dis- 
ease was easy to diagnose. Because of the | 
advanced stage of the disease, it was not sur- 
prising that two-way densities were very low, 
The second group consisted of two patients | 
(three eyes: the right eye of Patient 4 and both — 
eyes of Patient 6). Even in these cases there was _ 
not much difficulty in diagnosing Stargardt’s 
disease. Patient 4’s left eye already had poor 
visual acuity and ophthalmoscopy disclosed 
the typical appearance of bull’s-eye maculopa- 
thy. The result of densitometry on the good eye 
was surprising in that no detectable density 
change was found. Patient 6 had measurable — 
two-way densities (0.07 and 0.06), although 
these values were far below the normal mean. 
The third group consisted of Patients 3 and 8. 
Fluorescein angiography in Patient 3 showed 
no abnormalities; Patient 8 had only minimal 
pigment alterations. Densitometry show 
very low two-way densities for both patier 
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In Groups 1 and 2 foveal densitometry 
provided a further indication for a pathologic 
process affecting the foveal cones. In Group 2 
two-way density was low despite good visual 
acuity. In Group 3, foveal densitometry could 
have been a diagnostic tool because no foveal 
abnormalities could be detected by other objec- 
tive diagnostic methods. Only the pseudopro- 
tanomaly in Patient 3 might have been an inde- 
pendent indication of decreased absorption in 
the visual receptors.” In Patient 3 the a- and 
b-wave of the electroretinogram became abnor- 
mal two years after the first densitometric in- 
vestigation. Also, the electro-oculographic 
Arden ratios became abnormal (R.E.: 1.70 and 
L.E.: 1.66). Color vision did not deteriorate. 
These findings were compatible with the diag- 
nosis of Stargardt’s disease or cone degenera- 
tion, 

Clinical differentiation between Stargardt’s 
disease and cone dystrophy may be difficult, 
especially when the disease is not far ad- 
vanced. The two most important studies in this 
respect are the electroretinogram and color vi- 
sion tests. 

Most investigators state that electroretino- 
grams in Stargardt’s disease are usually nor- 
mal,’ although Pinckers® found abnormal elec- 
troretinograms in nine of 32 patients with 
Stargardt’s disease. Cone dystrophies are diag- 
nosed on the basis of abnormal photopic com- 
ponents of the electroretinogram’*® This is 
usually evident early in the course of the dis- 
ease.’ Color vision defects in Stargardt’s dis- 
ease are the type 1 acquired red-green defect.” 
The Farnsworth dichotomous test shows no 
abnormality in the early stages.*"* In a more 
advanced stage, red and green are confused 
and, finally, a scotopic arrangement may devel- 
op. Several investigators have reported that 
color vision abnormalities in cone dystrophy 
occur in an early stage of the disease, after 
visual acuity has decreased to 20/40 or 20/60.**”° 
Color vision abnormalities in cone dystrophy 
may even be an early symptom, before signifi- 
cant visual loss occurs.” Francois and associ- 
ates” found that color vision was greatly affect- 
ed in 25 patients with progressive generalized 
cone dysfunction. The patients developed a 
type I red-green color defect and some also had 
a concomitant blue-yellow defect. Finally, 
achromatopsia may develop.” 

Two of our patients with Stargardt’s disease 
(Patients 3 and 8) had subnormal photopic 
b-waves, but their color vision was relatively 
good. Patient 3 showed only mild pseudopro- 


tanomaly (12.5/49) but no errors on the Farns- 
worth dichotomous test and only minor errors 
along the protan and deutan axes on the 
Farnsworth-Munsell 100-hue test. Patient 8's 
pseudoprotanomaly (12.5/65) did not change 
after two years, although settings were also 
accepted along the scotopic axis. Again, how- 
ever, there were no errors on the Farnsworth 
dichotomous test. 

In Patient 8 a wrong initial diagnosis was 
made because of the normal appearance of the 
macula and the slight temporal pallor of the 
optic disk. Foveal densitometry in this patient 
strongly indicated a pathologic process in the 
outer segments of the foveal cones. 

In several respects the results of foveal densi- 
tometry in Stargardt’s disease are directly 
comparable to those obtained in retinitis pig- 
mentosa. We previously described foveal 
densitometry in ten patients with retinitis pig- 
mentosa who had good visual acuities.’ All ten 
patients had two-way densities lower than 
those of an age- and sex-matched control 
group, and the half-time of regeneration was 
increased in eight eyes. Kilbride and associ- 
ates" also found significantly reduced cone 
pigment two-way density within the central 
fovea in patients with recessively inherited ret- 
initis pigmentosa. In most patients with domi- 
nantly inherited retinitis pigmentosa they 
found normal or minimally reduced cone pig- 
ment two-way densities. Stargardt’s disease 
and retinitis pigmentosa are both caused by an 
unknown degeneration of the visual receptors. 
In retinitis pigmentosa the rods are primarily 
affected and when the disease is discovered, 
visual acuity is almost always normal or nearly 
normal. Consequently, these patients have no 
fixation problems and densitometric studies 
can be done without difficulties. Although two- 
way densities are generally reduced in retinitis 
pigmentosa, they are high compared to those 
found in Stargardt’s disease. Stargardt’s dis- 
ease has a more progressive course, starting 
centrally, and consequently foveal densitome- 
try is generally done when the disease has 
already advanced considerably. 

We diagnosed cone dystrophy in Patient 11 
because of the almost absent photopic b-wave 
of the electroretinogram. Anomaloscope set- 
tings showed severe pseudoprotanomaly and 
errors were made along the tritan axis of the 
Farnsworth dichotomous test. Foveal densi- 
tometry was a further objective indication of 
bad foveal cone performance since the two-way 
density was 0.02 for both eyes. The ophthalmo- 
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scopic appearance of the macula was almost 
normal. The results for this patient led us to 
conclude that differentiating between Star- 
gardt’s disease and cone dystrophy by means 
of foveal densitometry is not possible. 

In Patients 9 and 10, who had fundus flavi- 
maculatus, two-way densities ranged from 0.09 
to 0.24, Both patients stil, had normal visual 
acuities. The results in Patient 9 were not com- 
parable with those in the control group because 
of her age (58 years). Unpublished data from 
our clinic show, though, that the mean two- 
way density for her age group (50 to 60 years) 
does not differ from that of younger subjects. 
Patient 10 had flavimaculatus spots ‘in the mac- 
ular area and consequently in the measuring 
area of the densitometer. Two-way density was 
relatively high (0.24). That two-way densities 
are less abnormal in fundus flavimaculatus 
than in Stargardt’s disease may be related to a 
difference in the underlying pathologic proc- 
ess. There are strong indications that fundus 
flavimaculatus is not caused by a primary dis- 
ease of the visual receptors but by a disease of 
the pigment epithelial cells.“** We conclude 
that densitometry in fundus flavimaculatus 
generally shows much better results than in 
Stargardt’s disease. 

Of the four patients with vitelliform dystro- 
phy, all but one (patient 15) had somewhat 
reduced two-way densities. The values ranged 
from 0.07 to 0.14 (mean for five eyes, 0.11). All 
these eyes had vitelliform cysts on ophthalmo- 
scopic examination and the Arden ratios were 
decreased. Densitometry had no diagnostic 
value in these cases. In four of five eyes with 
reduced two-way densities, the half-times of 
pigment regenerationgturned out to be in- 
creased, ranging between 90 and 126 seconds. 

The densitometric findings in vitelliform dys- 
trophy are comparable with the results in cen- 
tral serous choroidopathy**—somewhat de- 
creased two-way densities combined with 
increased regeneration times of the visual pig- 
ment. In central serous choroidopathy, retinal 
may be reduced by the circulating subretinal 
fluid, slowing the process of regeneration.” An 
identical situation may account for the densito- 
metric results in vitelliform dystrophy since the 
availability of retinal in this disease may be 
diminished by abnormal functioning of pig- 
ment epithelial cells.” The right eye of Patient 


45 had a visual acuity of 20/20 and only fine 


-pigmentations on ophthalmoscopy. Two-way 
density appeared to be normal (0.32) and so 
was the half-time of regeneration (60 seconds). 





Since the Arden ratio in this eye was abnormal 


(1.30), foveal densitometry obviously cannot be ~ 


used as a diagnostic aid in early stages of 
vitelliform dystrophy. 

We conclude that foveal densitometry can be 
a helpful tool in establishing the diagnosis of 
Stargardt’s disease, especially in cases in which 
the funduses are still normal or have an atypi- 
cal appearance. 
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Abnormal Glucose Metabolism and Parafoveal 





Telangiectasia 





Robert H. Millay, M.D., Michael L. Klein, M.D., Irvin L. Handelman, M.D., 
and Robert C. Watzke, M.D. 


Parafoveal telangiectasia is a microvascular 
abnormality of the macula that may be devel- 
opmental or acquired. Twenty-eight patients 
with this condition and normal fasting blood 
glucose levels underwent ophthalmologic 
evaluation and glucose tolerance testing. Bi- 
lateral telangiectasia was more frequently as- 
sociated with laboratory evidence of abnormal 
glucose metabolism than unilateral disease 
(five of eight cases vs six of 17 cases). In five of 
our patients, results of glucose tolerance test- 
ing were consistent with diabetes even though 
fasting blood glucose levels were normal. 
Right-angle venules, which have been report- 
ed to be an important sign of bilateral disease, 
were also found in unilateral telangiectasia. 
Unilateral telangiectasia occurs in females as 
well as males. Glucose tolerance testing 
should be performed in all patients who have 
bilateral parafoveal telangiectasia. 





IDIOPATHIC parafoveal telangiectasia is a reti- 
nal microvascular anomaly involving as much 
as 360 degrees of the parafoveal capillary net- 
work as well as the immediately adjacent reti- 
nal vascular bed. The changes take the form of 
dilated kinked microvascular channels, micro- 
aneurysms, and capillary nonperfusion. Lipid 
and serous exudation, cystoid macular edema, 
and subretinal neovascularization are occasion- 
al sequelae. Fluorescein angiographic incompe- 
tence of the vasculature is usually present. 
Progressive visual decline secondary to leakage 
and exudation is common. 
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Parafoveal telangiectasia can be divided into 
two groups, one representing a developmental 
vascular anomaly that is part of the larger © 
spectrum of retinal telangiectasia, including. 
Coats’ disease,’ while the second is usually 
seen in middle-aged and older individuals who 
have insidious visual loss. A recent clinico- 
pathologic study of a nondiabetic patient with 
parafoveal telangiectasia disclosed microscopic 
changes similar to those seen in background 
diabetic retinopathy.’ 

To investigate the possibility that parafoveal 
telangiectasia may be caused by abnormal glu- 
cose metabolism, we recalled all patients in 
whom this condition was diagnosed for reex- 
amination and glucose tolerance testing. We 
focused on age and sex distribution and their = 
influence on laterality, as well as possible asso- 
ciations with cardiovascular disease and hyper- | 
tension. We also examined patients for right- 
angle venules, which have been reported to be 
a prominent feature of acquired parafoveal tel- 
angiectasia.’ 





Subjects and Methods 


The files of three retina specialists reviewed 
for the diagnosis of idiopathic parafoveal telan- 
giectasia yielded 28 patients who were includ- 
ed in this study (Tables 1 and 2). 

Each patient underwent a complete ophthal- 
mologic examination. This included Snellen 
visual acuity, pupillary reaction to light, near 
stimulus and afferent response, Amsler grid, 
evaluation of the central visual field, Ishihara 
color plates, slit-lamp examination, applana- 
tion tonometry, ophthalmoscopy with the pu- 
pils dilated, biomicroscopy, color photo- 
graphs, and fluorescein angiography. 

A standard glucose tolerance test was admi 
istered as follows: (1) a 100-g oral do 
glucose was given between 8 and 9 A.M. 
least ten hours of fasting; (2) blood glu 










TABLE 1 
GLUCOSE METABOLISM AND OCULAR DATA 











VISUAL ACUITY 
PATIENT NO., NAL C&A 
SEX, AGE eee ere FOVEAL INVOLVEMENT — THIAZIDE 
(yas) TELANGIECTASIA R.E, L.E, RE. LE. (DEGREES) USE GLUCOSE METABOLISM 
1, M, 65 Bilateral 20/25 ~ 20/25—- 20/20— 20/30- R.E., < 90; L.E., 180 Yes Normal 
2, M, 66 Bilateral 20/20 -— 20/25 20/20— 20/20— R.E., 90 to 180 Yes Glucose intolerant 
3, M, 48 Unilateral 20/20 20/20--2 20/15 20/15 L.E., < 90 No Normal 
4, F, 68 Bilateral 20/50 20/20 20/50+ 20/60 Both eyes, 90 to 180 No Glucose intolerant 
5, F, 27 Unilateral 20/20 — 20/20 — 20/20- 20/20- R.E., 180 Yes Glucose intolerant 
6, M, 75 Bilateral 20/200 C.F. 20/30 20/50— Both eyes, < 90 Yes Diabetic 
7, F, 63 Unilateral 20/25 + 20/20 — 20/20— 20/20- R.E. 90 No Normal 
8, M, 74 Unilateral 20/25 —- 20/25 20/20 20/20 R.E., 360 Yes Glucose intolerant 
9, M, 73 Unilateral 20/20 —- 20/20 - —* —* R.E., 90 to 180 Yes Glucose intolerant 
19, F, 81 Unilateral 20/30 20/25+ 20/40- 20/25- R.E., 90 Yes Normal 
a 11, F, 67 Bilateral 20/30-  20/60— 20/40 20/200 Both eyes, 360 No Diabetic 
— 12, M, 65 Unilateral 20/20 20/200 20/20 20/200 L.E., 360 No Abnormal at 2 hrs 
= 13,M,51 Bilateral 20/20 20/40 20/30 20/770 R.E., 180 to 270 No Normal 
=o 14, M, 47 Unilateral 20/15 20/50— 20/20 20/70 L.E., 180 to 270 No Diabetic 
 15,M,53 Unilateral 20/30 20/20 20/20 20/5 R.E., 90 No Unavailable 
16, M, 40 Unilateral 20/20 20/15 20/15 20/15 R.E., 90 No Normal 
17, M, 46 Unilateral 20/20~1 20/25-4 —* ~-* L.E., < 90 No Abnormal at 2 hrs 
18, M, 57 Unilateral 20/20 20/40 20/20 20/50 L.E., 270 No Glucose intolerant 
19, M, 55 Unilateral 20/20 20/30 — 20/20 20/30— L.E., 90 No Normal! 
20, M, 43 Unilateral 20/25 — 20/20 20/20 20/20 L.E., 90 Yes Normal 
21, M, 56 Bilaterai 20/30 - 20/30 — —* —* Both eyes, 180 to 270 Yes Unavailable 
22, M, 64 Unilateral 20/30 20/20 20/20 20/25 R.E., 360 No Normal 
23, M, 53 Bilateral 20/20—- 20/30 — 20/20- 20/20~- R.E., 270 Yes Diabetic 
24, M, 72 Unilateral 20/30 -+ 20/25 — 20/50 20/25 L.E., 90 No Diabetic 
25, F, 74 Unilateral 20/50 — 20:50 — —* — Both eyes, 90 to 180 No Normal 
26, F,62 Unilateral 20/15 20/20 —* —* L.E., < 90 No Normal 
© 27,M,57 Unilateral 20/15 20/40 2015 20/30 L.E., 180 No Normali 
28, F, 84 Bilateral 20/50+ 20/70 aaa —* Both eyes, 360 No Abnormal at 2 hrs 





*Patient was examined only once. 


measured in venous plasma at baseline and at 
one, two, and three hours. No dietary prepara- 
tion was undertaken other than to eat a normal 


diet. 


Glucose intolerance was judged to be present 





when the fasting glucose level was <140 mg/dl, 
the value between 0 and 1%2 hours was 2200 
mg/dl, and the two-hour value was between 140 
and 200 mg/dl. Overt diabetes was considered 
to be present if the fasting glucose level was 
=140 mg/dl, or both the two-hour value and 
one of the other values between zero and two 
hours was =200 mg/dl.* 

There were 20 male and eight female sub- 
jects. The age range was 23 to 84 years at the 
onset of symptoms or at the time of diagnosis. 


The mean age of all patients was 60 years. The 
mean age of male patients was 58 years, and 
the mean age of female patients was 65 years. 
The mean age of patients with bilateral telangi- 
ectasia was 66 years and that of those with 
unilateral telangiectasia was 57 years. The aver- 
age length of follow-up was 31.2 months 
(range, no follow-up in new patients to 149 
months). 





Results 





No patient had fasting glucose values above 
140 mg/dl when initially tested; however, one 
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TABLE 2 
SUMMARY OF CLINICAL DATA 
l HISTORY OF 
PATIENT CARDIAC DISEASE LASER FOLLOW-UP 
NO. OR STROKE HYPERTENSION TREATMENT (mos) 
1 No Yes No 16 
2 No Yes No 10 
3 No No Yes 7 
4 No No No 60 
5 No No Yes 48 
6 Yes Yes No 78 
7 No No Yes 60 
8 Yes Yes Yes 72 
9 No No No 0 
10 No Yes Yes 22 
11 Yes Yes No 21 
12 Yes No Yes 10 
13 No No No 149 
14 No No No 53 
15 No No No 1 
16 No No No 17 
17 No Yes No 0 
18 No Yes No 57 
19 No No No 73 
20 No Yes No 52 
21 Yes Yes No 0 
22 No No Yes 36 
23 Yes Yes No 22 
24 Yes No No 38 
25 Yes No No 0 





patient who showed normal fasting blood glu- 
cose levels between 1973 and 1984 had several 
values above 140 mg/dl in 1985. Therefore, he 
was considered overtly diabetic in 1985. 
Eighteen patients had unilateral parafoveal 
telangiectasia (Fig. 1). Of these, 17 underwent 
had glucose tolerance testing. Six tests were 
abnormal; four patients were glucose-in- 
tolerant and two had results consistent with the 
diagnosis of diabetes by our criteria.‘ One addi- 
tional patient with unilateral disease was un- 
available for a formal glucose tolerance test, but 
a two-hour postprandial glucose level was in- 
-< creased (150 mg/dl). Thus, seven of 17 patients 
-had evidence of abnormal glucose metabolism. 
Of ten patients with bilateral telangiectasia 
(Fig. 2), eight underwent glucose tolerance 
testing. Five tests were abnormal, with three of 













the five being consistent with the diagnosis of 
diabetes and two demonstrating glucose intol- 
erance. One additional patient was unavailable 
for glucose tolerance testing, but the two-hour 
postprandial glucose level was increased (146 
mg/dl). Therefore, six of the nine patients with 
bilateral telangiectasia had evidence of abnor- 
mal glucose metabolism. 

Five of the unilateral telangiectasias occupied 
90 degrees or less of the foveal circumference, 
seven involved 90 to 180 degrees, two involved 
180 to 270 degrees, and four involved 270 to 360 © 
degrees. Twelve of the unilaterally involved) © 
eyes had telangiectasia with temporal foveal | 
involvement. The nasal aspect of the fovea was 
least often involved (four patients) and. then 
only when the remaining 270 to 360 degrees of- 
the fovea were also affected. Superior and infe 
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Fig. 1 (Millay and associates). Case 14. Left, Example of unilateral parafoveal telangiectasia with right-angle 
venules. Right, Progression of microvascular changes eight years later. The patient’s glucose tolerance test was 


consistent with diabetes. 


rior foveal aspects were involved with approxi- 
mately equal frequency (three and four pa- 
tients, respectively). 

The degree of involvement of the parafoveal 
vasculature tended to be roughly symmetric in 
bilateral cases. Two cases involved 90 degrees 
or less of the fovea, three cases involved 180 to 
270 degrees, and two cases involved 360 de- 
grees. All bilateral cases involved the temporal 
aspect of the fovea in at least one eye. There 
was a predominance of superotemporal in- 
volvement in three of the cases, whereas in- 
ferotemporal predominance did not occur. 

We defined a decline in visual acuity as a loss 
of two or more lines on the Snellen chart in at 
least one eye that could be attributed to parafo- 





veal telangiectasia. Angiographic deterioration 
was defined as an increase in the area of micro- 
vascular abnormalities or an increase in leakage 
seen on fluorescein angiogram. Only two of the 
18 patients with unilateral disease and four of 
the ten patients with bilateral disease had a 
decline in visual acuity. Six patients with uni- 
lateral disease and four with bilateral disease 
showed fluorescein angiographic deterioration. 
The average follow-up, combining both forms 
of deterioration, was 50.1 months in the unilat- 
eral group and 63 months in the bilateral 
group. This contrasted with the follow-up peri- 
od in those patients who showed no de- 
terioration—-12.4 months in unilateral cases 
and 7.6 months in bilateral cases. 





Fig. 2 (Millay and associates). Case 11. Bilateral telangiectasia with glucose tolerance testing consistent with 


diabetes. Left, Right eye. Right, Left eye. 
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A total of eight patients from both groups 
_ were treated with the argon blue-green laser. 
- None of these patients lost vision, although 


_ four showed fluorescein angiographic deterio- 


ration. Two patients had improved visual acui- 
ties. Average follow-up in this group was 33.8 
months. 

All cases were studied for the presence of 
right-angle venules’ by stereoscopic photo- 
graphs. Eight of ten bilateral cases were 
thought to include right-angle venules. Three 
of 18 unilateral cases exhibited right-angle ven- 
ules. 

Five of the patients with bilateral disease 
were hypertensive and taking thiazide diuret- 
ics. Four of the patients with unilateral disease 
were receiving thiazide diuretics. Five of the 
patients with bilateral involvement had a car- 
diovascular disease. Only two patients with 
unilateral disease had contributory cardiovas- 
cular histories. One patient with unilateral dis- 
ease had chronic pancreatitis. 


Discussion 


Gass and Oyakawa’ presented a large series 
of patients with idiopathic parafoveal telangi- 
ectasia, dividing them into four groups based 
on sex, laterality, presence of right-angle ven- 
ules, superficial punctate opacities, optic atro- 
phy, and neurologic disease. Only one of their 
patients was hypertensive, and only one pa- 
tient was known to be glucose-intolerant, al- 
though it is unclear whether glucose tolerance 
testing was performed on any of the other 
patients. The average age of those with unilat- 
eral disease in their group was 37 years (our 
group, 57 years) and the average age of their 
patients with bilateral disease was 51 years (our 
group, 66 years). 

An overt diabetic state persisting for several 
years is a known cause of retinal microvascular 
changes, including telangiectasia of the parafo- 
veal capillaries and parafoveal capillary non- 
perfusion.’ Glucose intolerance, however, is 
not an accepted cause of retinal microangi- 
ography or any of the other microvascular com- 
plications of the overt diabetic state.*®7 There is 
less certainty about whether or not the macro- 


vascular complications of diabetes are in- 
= creased in the glucose-intolerant individual. 





Several investigators have suggested that this 
_ may be the case.*** 
Interpretation of glucose tolerance test val- 
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ues is controversial in older patients. Indeed, 
as Andres’ noted, approximately one half of the 
population over 60 to 70 years of age would be 
considered glucose-intolerant by some stan- 
dards. There are two points of view. “The first 
interprets the age related decline in glucose 
tolerance to represent a true emergence of dia- 
betic cases, while the second holds that the 
impairment of glucose metabolism is a part of 
normal aging, and does not represent a truly 
pathologic condition.” ® We chose the criteria 
of the National Diabetes Data Group and the 
American Diabetic Association for the diagno- 
sis of diabetes and glucose intolerance. With 
such restrictive criteria, some investigators be- 
lieve that the diagnosis of glucose intolerance 
can be made without age adjustment.*” 

In our study, glucose tolerance testing was 
done to see whether there was (1) a significant © 
connection between glucose intolerance and 
parafoveal telangiectasia and (2) a significant 
number of patients in whom fasting blood glu- 
cose levels would not rule out diabetes. We 
found that in the group of unilaterally involved 
patients, four of 17 tests were consistent with 
glucose intolerance and two patients had ab- 
normalities severe enough to be classified as 
indicating true diabetes. In the patients with 
bilateral disease who underwent glucose tol- 
erance testing, two of eight were glucose- 
intolerant and three of eight tests were suffi- 
ciently abnormal to be classified as indicating 
diabetes. Bilateral disease was more frequently 
associated with glucose intolerance and diabe- 
tes than unilateral disease (five of eight cases vs 
six of 17 cases). 

Two patients with unilateral parafoveal telan- 
giectasia and glucose intolerance were taking 
thiazide diuretics. Of the bilateral cases, two 
were in patients with diabetes and one was ina 
patient with glucose intolerance who were re- 
ceiving thiazides. Of these five patients, four 
had been taking thiazide diuretics for extended 
periods. Thiazides can worsen diabetic control 
and have been shown to increase the tendency 
toward greater glucose intolerance with advan- 
cing age.™ It is unclear whether the long-term 
increase in serum glucose seen with extended 
thiazide use is associated with the microvascu- 
lar and macrovascular disease typical of dia- 
betes.” 

In glucose-intolerant patients, a deteriora- 
tion to overt diabetic symptoms or blood glu-. 
cose levels consistent with diabetes occur 
a rate of 1% to 5% per year.‘ Retino] 
is sometimes seen at the time of diag 
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in older patients with adult-onset diabetes. A 
recent population based study on diabetes 
showed macular edema to be present in approx- 
imately 3% of older diabetic patients within the 
first three years of diagnosis. This may be the 
result of long-standing diabetes that has been 
undiagnosed and has led to retinal changes. 
Alternatively, these patients may have gone 
through a long period of glucose intolerance. It 
is reasonable to postulate that some patients 
with long-standing glucose intolerance may 
manifest background diabetic retinopathy be- 
fore reaching blood glucose levels high enough 
to meet the current criteria for diagnosis of 
diabetes. Since diabetes appears as a bilateral 
and relatively symmetric retinopathy that 
tends to increase in severity with duration of 
the disease, we expected that older patients 
with bilateral telangiectasia would have a high- 
er incidence of glucose intolerance or overt 
diabetes. This was the case. 

We are not the first to propose that parafo- 
veal telangiectasia may be a sign of abnormal 
glucose metabolism. Hutton and associates™ 
showed a relationship between retinal micro- 
vascular abnormalities and increased thickness 
of capillary basement membrane. They be- 
lieved that these changes were an early mani- 
festation of diabetes. This was based on 
Sipperstein, Unger, and Madison’s”® idea that 
excessive capillary basement membrane thick- 
ening is diagnostic of diabetes. None of their 
patients had abnormal fasting blood glucose 
levels nor did they exhibit abnormal glucose 
tolerance. We would not make the diagnosis of 
diabetes in this setting, but these basement 
membrane findings are interesting in light of 
Green and associates’* work showing evidence 
of multilaminated basement membrane and 
loss of pericytes in a patient with parafoveal 
telangiectasia. Both of these changes may occur 
in diabetic retinopathy. 

Four of our patients with unilateral disease 
were female. Only a few of our patients with 
unilateral involvement had areas of telangiecta- 
sia 2 disk diameters or more in size, as de- 
scribed by Gass and Oyakawa.? It would appear 
that unilateral telangiectasia is not exclusively 
seen in males (Fig. 3), nor is it likely that 
unilateral lesions are always a localized form of 
Coats’ disease or a small retinal capillary he- 
mangioma, as has been suggested.” 

Stereoscopic photographs were closely exam- 
ined for right-angle venules. Eight of ten pa- 
tients with bilateral telangiectasia had this find- 
ing. Four of these patients also had pigment 





Fig. 3 (Millay and associates). Case 5. Unilateral 
parafoveal telangiectasia and right-angle venules ina 
27-year-old woman. This patient had a family history 
of diabetes and had an abnormal glucose tolerance 
test. 


proliferation in the area of the right-angle ven- 
ules. Three patients in the unilateral telangiec- 
tasia group were also thought to have right- 
angle venules (Fig. 1). None of these patients 
had associated pigmentary changes. No patient 
in this series had subretinal neovasculari- 
zation, although we agree with Gass and 
Oyakawa’ that right-angle venules may be a 
sign of impending subretinal vessel formation. 

The prognosis for retention of reading vision 
is good in parafoveal telangiectasia. Combining 
Gass and Oyakawa’s series with our own, we 
found that 38 of 55 patients had visual acuities 
better than 20/60. Only seven patients from the 
combined series had visual deficits of 20/200 or 
worse. Macular exudation may spontaneously 
resolve with improvement of vision,’ and vi- 
sion may be stable for long periods. In our 
study, those patients who lost vision had long 
follow-up periods, suggesting that there is a 
tendency for the telangiectatic microvascular 
anomalies to progress. 

It is difficult to evaluate the effects of photo- 
coagulation because of the small number of 
treated patients and the lack of proper controls. 
None of our eight patients treated with the 
argon blue-green laser lost visual acuity, and 
two patients had improvement in vision. Their 
follow-up period averaged 33 months. Six pa- 
tients in the series of Gass and Oyakawa’® were 
treated with lasers; two had decreases in visual 
acuity, three remained stable, and one showed 
improvement. 
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We can only speculate as to why microvascu- 
lar changes occur predominantly in the tempor- 
al parafovea. The parafoveal capillary network 
is a watershed zone located between the supe- 
rior and inferior temporal arcades. Watershed 
infarction at the extreme periphery of the major 
cerebral arterial fields is a well-known phe- 
nomenon." Perfusion pressure in these areas 
is relatively low and may allow prolonged hy- 
potension or severe carotid stenosis to cause 
selective infarction. A similar susceptibility to 
stagnation and chronic hypoxia is possible in 
the parafoveal capillaries and may cause the 
formation of zones of capillary loss, dilation, 
and microaneurysms. Although the entire 
parafoveal capillary net is a two-tiered vascular 
system, the nasal fovea may have a superior 
blood supply and higher perfusion pressure 
because of its proximity to the optic nerve and 
the radial peripapillary capillaries, explaining 
the tendency for microangiopathy temporal to 
the fovea. 

The incidence of diabetes in the general pop- 
ulation is 1.6%." We found overt diabetes, as 
diagnosed by glucose tolerance test, in five of 
28 patients. In those with bilateral telangiecta- 
sia, the incidence increased, with three of eight 
showing diabetes on the glucose tolerance test. 
The incidence of abnormal glucose metabolism 
in our patients with unilateral telangiectasia 
(including both diabetes and glucose intoler- 
ance by the guidelines of the National Diabetes 
Data Group) was six of 17 or 35%. When the 
patients with bilateral telangiectasia are con- 
sidered separately, the incidence increased to 
five of eight or 62%. 

Abnormal glucose tolerance test values occur 
with increasing frequency in individuals more 
than 60 years old so that the significance of 
these abnormal values in our patients should 
not be overstated. It is difficult to provide 
adequate controls from the literature because 
no study, to our knowledge, has applied the 
criteria of the National Diabetes Data Group to 
a normal population more than 60 years of age. 
The best comparison that can be drawn is done 
by using patients more than 60 years of age 
from previous studies” and applying the cur- 
rent criteria to their various blood glucose 
measurements. We found 82 patients more 
than 60 years old who had undergone glucose 
tolerance testing in a manner similar to our 


ah study. Many of these patients were living in 


= homes for the elderly” or suffering from vari- 
ous chronic diseases that required institutiona- 
lization.” Therefore this population was not 


strictly comparable to our own and might be 


expected to have a higher incidence of abnor- 
mal glucose metabolism. Of these patients, | 


26, representing 32%, were either glucose- 
intolerant or diabetic by our criteria. Our pa- 
tients with bilateral telangiectasia were in a 
roughly equivalent age group. The incidence of 
abnormal glucose metabolism in our patients 
with bilateral telangiectasia was almost twice 
that of these patients taken from the literature. 

We believe that in some instances parafoveal 
telangiectasia is associated with abnormal glu- 
cose metabolism, even in the absence of an 
abnormal fasting blood glucose level. A recent 
description of five patients with long-standing 
diabetes and parafoveal telangiectasia support- 
ed this view.” Only long-term follow-up of our 
patients will allow us to come to a firm conclu- 
sion regarding the eventual emergence of overt 
diabetes. 

We suggest that patients with parafoveal tel- 
angiectasia, especially elderly ones and those 
with bilateral disease, undergo a fasting blood 
glucose test and a glucose tolerance test. At 
this time, glucose intolerance is not an indica- 
tion for treatment. Its importance is that it 
alerts the physician to the possibility of a link 
between diabetes and the patient’s fundus ab- 
normality. 
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In a study of visual prognosis after repeat 
penetrating keratoplasty, we found that 18 of 
29 eyes required only one regraft and 11 re- 
quired multiple repeat penetrating keratoplas- 
ties. After an average follow-up of 15.7 
months, six of the 18 eyes with only one regraft 
had achieved visual acuities of 20/100 or bet- 
ter. After an average follow-up of 27.5 months, 
only one of 11 eyes with multiple regrafts 
achieved a best corrected visual acuity of 
20/100 or better. 


CORNEAL TRANSPLANTATION has had a suc- 
cess unequaled by other organ or tissue trans- 
plants. The primary reasons for this are the 
cornea’s unique structure and location. In addi- 
tion, the use of modern surgical techniques, 
improved donor storage, and the use of both 
topical and systemic immunosuppressive 
drugs have all added to this success rate.’ 
Nevertheless, corneal graft rejection continues 
to occur, resulting in failure of the corneal 
graft, necessitating its replacement if the de- 
sired visual outcome is to be achieved. 

Although regrafts are one of the more com- 
mon indications for penetrating keratoplasty,’ 
the factors involved in the success or failure of 
the repeat graft and the prognosis for the even- 
tual visual outcome have not been well deline- 
ated. We undertook this study to predict which 
patients would benefit from regrafts and to 
isolate factors that may predispose to a success- 
ful visual outcome. 


Subjects and Methods 





We reviewed the records of all patients un- 
dergoing one or more regrafting procedures at 
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Visual Results in Repeat Penetrating Keratoplasty 
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Tulane Medical Center between January 1980 
and March 1985. We tried to identify the diag- 


nosis at the time of the original graft (Tables 1 E 


and 2), the cause of the subsequent graft failure 
(Table 3), and the visual outcome in all cases. A 


total of 28 patients (29 eyes) fit our criteria for — oe 
inclusion in the study. To be included a patient. 
had to undergo at least one regraft and main- 

tain a minimum follow-up period of six — 
months. We defined visual acuity as the best — 


corrected Snellen acuity at the time of the last 
examination. ap 

Surgical procedure—The typical regraft pro- 
cedure was as follows: The original diagnosis 
as well as the size of the previous corneal donor 


button were reviewed before keratoplasty. The. 


repeat graft was of the same diameter as the 


previous corneal transplant, measuring be- ne 
and 7.5 mm. A single Flieringa ring 
was used and all sutures that had been left in < 


mt 


tween / 


place were removed. The area to be regrafted © 
was then encompassed with the trephine and ~ 
penetration into the anterior chamber per- 
formed. In some cases a partial penetration was — 
the procedure of choice when there was poor. 


iris detail. In these instances, the anterior — 
chamber was carefully entered with a sharp 


blade, avoiding the anterior chamber struc- — 


tures. The donor button was then sewed into E 
place with a combination of interrupted and — 
running 10-0 nylon sutures depending upon — 


the recipient host bed. Where there was signifi- 
cant vascularization or thinning we relied on > 
the additional interrupted suturing technique. - 
Many patients underwent some form of ante- ` 
rior chamber reconstruction or vitrectomy be- 
fore suturing of the new transplant. A number 


of patients also underwent combined surgical - Eo 
procedures during one or more of the regraft- — oo 


ing operations (Table 4). 





Results 





Twenty-nine eyes (28 patients) underwent a 


total of 48 corneal regraft operations. Forty- ae 


three of the regrafting operations took plac 











TABLE 1 


SUMMARY OF CLINICAL DATA 
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PATIENT NO., - NO, OF ORIGINAL DIAGNOSIS VISUAL ACUITY* FOLLOW-UP ‘COMMENTS 
SEX, AGE (yrs) REGRAFTS (Mos) ae 
1,M, 51 1 Herpes H.M. 26 ~ 
2, F, 75 1 Aphakic bullous keratopathy 20/200 9 — 
3, M, 64 1 Herpes C.F. 16 — 
4, F, 64 1 Aphakic bullous keratopathy L.P, 24 Glaucoma, retinal detachment 
5, M, 31 1 Keratoconus 20/100 8 Wound dehiscence 
6, M, 86 2 Bacterial ulcer 20/400 9 Descemetocele 
7, M, 59 3 Unknown H.M, 9 Retinal detachment 
8, M, 39 3 Keratoconus H.M. 35 Glaucoma 
9, M, 43 3 Band keratopathy 20/200 31 Uveitis 
10, F, 64 1 Bacterial ulcer 20/25 23 Pupillary capture 
11, F, 65 1 Aphakic bullous keratopathy 20/70 15 _ 
12, M, 53 4 Stromal dystrophy 20/100 24 — 
43, F, 54 2 Herpes C.F. 10 
14, M, 64 
RE. 1 Fuchs’ dystrophy 20/50 13 — 
GE, 2 Fuchs’ dystrophy GF, 71 Glaucoma 
15,M, 3 1 Glaucoma Unknown 15 Glaucoma 
16, M, 2 1 Peters’ anomaly Unknown 11 — 
0 17, M, 65 1 Herpes C.F. 12 — 
. 18, F, 66 1 Stroma! dystrophy 20/100 14 ss 
49, F, 56 1 Anterior segment necrosis 20/200 22 Epithelial defect 
ee 20, F, 64 1 Pseudophakic bullous keratopathy Unknown 0 ~ 
-24,M, 50 2 Alkali burn H.M. 10 Epithelial defect 
< 22, F, 5 4 Aniridia L.P. 57 Glaucoma 
= 23, M, 49 1 Bacterial ulcer 20/400 28 m 
24, F, 82 1 Herpes H.M. 11 Descemetocele, glaucoma 
25, M, 72 2 Bacterial ulcer N.L.P. 14 Epithelial defect, cerebrovas- 
a cular accident 
26, F, 92 1 Aphakic bullous keratopathy L.P. 35 — 
27, M, 36 1 Keratoconus 20/25 10 = 
28, F, 8 3 Stromal dystrophy C.F. 45 





DIAGNOSIS 


Aphakic and pseudophakic edema 
Herpetic keratitis 
Bacterial ulcer 
Keratoconus 
Stromal dystrophy 
Fuchs’ dystrophy 
Other 
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TABLE 2 
INDICATIONS FOR KERATOPLASTY 


_ *H.M., hand movements; C.F., counting fingers: L.P., light projection; N.L.P., no light projection. 


TABLE 3 
INDICATIONS FOR REGRAFT 


EYES 

CAUSE NO, % 

Endothelial rejection 31 64.6 
Unknown 7 14.6 
Descemetocele 3 6.2 
Glaucoma 3 6.2 
Epithelial defect 3 6.2 
Wound dehiscence 1 2.1 
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TABLE 4 
COMBINED PROCEDURES AT TIME OF REGRAFT 
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PROCEDURES IN ADDITION TO PENETRATING 


KERATOPLASTY NO. OF EYES 
intraocular lens implant 6 
Extracapsular cataract extraction 3 

With intraocular lens implant 1 
Trabeculectomy 2 
Removal of intraocular lens 71 
intracapsular cataract extraction 1 
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our institution. The other five (done in Patients 
7 and 8) were done elsewhere. The average age 
of the patients was 52.1 years (range, 2 to 92 
years). There were 16 males and 12 females. Of 
the 28 patients, one was lost to follow-up im- 
mediately and the other 27 were monitored for 
eight to 71 months (mean, 20.2 months). We 
defined the follow-up period as the time from 
the initial corneal regraft until the last dated 
clinical visit (Table 1). 

The clinical diagnoses and reasons for the 
original corneal transplant are listed in Tables 1 
and 2. The most common indications were 
aphakic and pseudophakic bullous keratop- 
athy, herpetic keratitis, bacterial ulcers, kerato- 
conus, and stromal dystrophy. A large variety 
of other indications occurred less often. 

Of the 29 eyes, 18 required only one regraft, 
five required two regrafts, four required three 
regrafts, and two underwent four regrafting 
procedures. The 18 eyes that had only one 
regraft were followed only for an average of 
15.7 months (range, eight to 35 months) where- 
as the 11 eyes undergoing multiple regrafts 
were followed for an average of 27.5 months 
(range, nine to 71 months). 

Fifteen eyes were either aphakic or pseudo- 
phakic at the time of the last regraft. Of these, 
five had anterior chamber intraocular lenses 
and one had a posterior chamber intraocular 
lens. Four of the five eyes with anterior cham- 
ber intraocular lenses required only one regraft 
while one required two regrafts. The patient 
with a posterior chamber intraocular lens also 
had two regrafts. In the aphakic group, six eyes 
required only one regraft, one required two 
regrafts, one required three regrafts, and one 
required four regrafts. Of the 14 phakic eyes 
regrafted, eight had one regraft, two required 
two repeat keratoplasties, three had three re- 
grafts, and one had four regrafts. 
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Table 3 lists the causes of graft failure. Corne- ~ 
al allograft rejection was the most common (31 


cases). This reaction was similar to the rejection 


phenomenon observed after primary corneal 
transplantation with focal or diffuse stromal 
edema in the donor cornea associated with a 
rejection line and anterior chamber reaction. In 
five cases the reason for regrafting was un- 
known; most were done elsewhere. Persistent 
epithelial defects, glaucoma, and descemeto- 
celes were present (three cases each). Finally, 
one wound dehiscence required a regrafting 
procedure. 

The use of systemic corticosteroids was limit- 
ed to 11 of 28 patients. In six cases corticoste- 
roids were used after the first regraft. They 
were used in five cases in which a patient had 
already undergone at least one repeat trans- 


plant. When the regrafts were done elsewhere, ix 


we do not know whether or not systemic corti- -~ 
costeroids were used. Si 

The final visual outcome in each case can also . 
be seen in Table 1. Of the total of 26 eyes in © 
which visual acuity could be checked, seven 
had visual acuities of 20/100 or better. Another 
ten had visual acuities better than hand move- 
ments. Of the seven eyes with visual acuities of 
20/100 or better, six had undergone only one 
regraft; the same was true of six of the ten eyes 
with visual acuities better than hand move- 
ments. Analysis of the 11 eyes that underwent 
multiple regrafts showed that only one 
achieved a visual acuity better than 20/100; five - 
eyes had visual acuities of hand movements or 
worse. Cystoid macular edema, glaucoma, and 
subsequent graft failure accounted for the poor 
visual results seen in most patients with re- 
grafts. 

A variety of postoperative complications oc- 
curred in addition to the causes responsible for 
failure of the repeat keratoplasty. Two eyes 
developed retinal detachments, one immedi- 
ately after the regraft and the other after cyclo- 
cryotherapy for uncontrolled glaucoma. Four 
eyes were treated for newly diagnosed glauco- 
ma. One eye (Patient 10) required repositioning 
of a posterior chamber intraocular lens with 
lysis of synechiae after pupillary capture. Pa- 
tient 24 developed a flat anterior chamber and 
glaucoma. A total of seven of the 29 eyes 
experienced postoperative complications at 
some point after corneal regraft. Six of these 


complications occurred after combined proce- e 
dures (Table 4). In this group only one eye ~ ee 


(Patient 10) had a visual acuity better t 
20/100. This eye also had only one repeat pe 
trating keratoplasty. ae 






















Discussion 





Although corneal grafting has enjoyed great 
success, some of the factors governing rejection 
of other organs can also affect the transplanted 
cornea. In the future, advanced methods of 
endothelial replacement, routine tissue typ- 
ing,* and more powerful and selective immuno- 
suppressive drugs* may be available to circum- 
vent this problem. Currently, however, the 
management of a rejection is limited to the use 

_. of corticosteroids in both topical and systemic 
forms. Either the rejection is suppressed or it 

_ continues unabated, resulting in corneal graft 

_ failure. Although occasionally some grafts may 

© spontaneously clear after several months, re- 
- grafting is generally performed when corneal 
edema becomes irreversible after six months. 
_ Permanent corneal edema is usually the result 
of an allograft rejection with glaucoma, infec- 
tion, and healing disorders next in importance 
as causes of graft failure.*’ 

Of the 29 eyes we examined, 18 required only 
one regraft. The other 11 eyes had multiple 
_regrafts totaling 30 separate regrafts. In our 
series, 11 of 29 eyes (38%) accounted for 30 of 
48 regrafts (62%), with eyes with multiple re- 
grafts monitored, on the average, for longer 
_ periods than those with only one regraft (27.5 
-months vs 15.7 months). 

In a study of the incidence and clinical pat- 
. tern of the rejection reaction, Khodadoust and 
_ Abizadeh® selected 50 regrafts done on 32 pa- 
tients. During the average follow-up of one 
- year, 21 of their 32 regrafts failed because of 
_ allograft rejection reaction. The clinical pattern 
of the rejection reaction in most cases was 
-= similar to that described in primary graft rejec- 
-tion reaction, but the patients seemed to have 
an earlier and more rapid course compared to 
_ the first graft rejection. In the group of 15 eyes 
© with three grafts, only three grafts remained 
clear. Our regrafts experienced a similar 
- course, with 31 of 48 eyes having episodes of 
corneal graft rejection leading to graft failure. 
From an analysis of the various disease proc- 
esses leading to the initial corneal graft in our 
- series, it appeared that the more common diag- 
nostic categories generally required only one 
regraft. Herpetic and bacterial ulcers were the 
only groups with more than one patient need- 
ing multiple regrafts. The other repeat regrafts, 
for the most part, occurred in the less common 
disorders (one case each). Others have identi- 














fied chemical burns and traumatic scars, pre- 
disposing factors, as having higher incidences 
of graft failure. The development of graft fail- 
ure appears to be related to conditions affecting 
host sensitization and recognition of donor 
material from vascularization, inflammation 
with postoperative synechiae, or previous sen- 
sitization. ! 

It was apparent from our data that the com- 
plication rate for the regrafting procedure in- 
creased dramatically with the performance of 
combined procedures (Table 4). Six of the seven 
major postoperative complications occurred 
after combined procedures. In only one eye did 
a postoperative complication occur after a rou- 
tine repeat penetrating keratoplasty (Case 7) 
and this was on an eye that already had had 
two previous grafts. Whether this greater risk 
is inherent in the procedure itself or exists 
because these eyes are more abnormal and thus 
more susceptible to complications is difficult to 
ascertain. This was the case with Olson and 
associates,’ who attributed their poor results to 
the multiple previous corneal transplants and 
other operations that their small group had 
undergone. Of 11 eyes that underwent a sec- 
ond operation for failed grafts (ten were apha- 
kic), only two had visual acuities better than 
20/80 and almost half of the grafts failed by the 
end of the first year. 

Assessment of the visual outcomes in our 
study demonstrated clearly that those eyes that 
underwent only one regraft had a much greater 
likelihood of achieving visual acuities of 20/100 
or better (six of 18 eyes) than those undergoing 
multiple regrafts (one of 11 eyes). However, 
many eyes that underwent only one regraft 
also had poor visual outcomes. In our series, 
four of 18 (22%) had visual acuities of hand 
movements or worse. Our results, however, 
were less discouraging than those of Olson and 
associates,’ who reported that 82% of their 
patients had visual acuities worse than 20/80. 
Moreover, in a different population of patients 
undergoing primary penetrating keratoplasty 
for aphakic corneal edema, visual acuities were 
no better than 20/80 in 39% to 42%.'°"! It seems 
that as the eye undergoes more graft failures 
the visual prognosis markedly worsens. Over- 
all, only seven of 26 eyes (26.9%) had visual 
acuities of 20/100 or better, whereas nine of 26 
(34.6%) had visual acuities of hand movements 
or worse. 

Our study included 15 aphakic or pseudo- 
phakic eyes and 14 phakic eyes. Five eyes had 
anterior chamber intraocular lenses and one 










~~ eye had a posterior chamber intraocular lens. 
Of the 15 aphakic or pseudophakic eyes, seven 
(46.6%) required only one regraft. Eight of the 
14 (57.1%) phakic eyes required only one re- 
~ graft. One of the five eyes with anterior cham- 
ber intraocular lenses required two regrafts, as 
did the only eye with a posterior chamber lens. 
These results were insufficient to determine 
whether or not the presence of an intraocular 
lens can affect the outcome of a regraft adverse- 
ly. In a series comparable to ours, Cowden, 
Kaufman, and Polack” reported 32 clear grafts 
in 51 eyes. All eyes were aphakic and most 
required a vitrectomy because of adherent vit- 
reous that they believed contributed greatly to 
the graft failures. Of the 19 failures, ten had 
episodes of typical graft rejection, two had 
retinal detachments, and many had persistent- 
ly increased intraocular pressure. 

Although the visual outcome in regrafting is 
poor, chances are much greater for a good 
visual outcome in eyes that undergo only one 
regraft. Also, the limited available data suggest 
that phakic eyes may be less likely to need 
additional grafting procedures than aphakic 
eyes. 
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Floppy Eyelid Syndrome and Blepharochalasis 
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Floppy eyelid syndrome and blepharochala- 
sis may represent a spectrum of one underly- 
ing disease. Two patients with floppy eyelid 
syndrome and one with blepharochalasis 
_ shared important clinical similarities. All 
_ three patients displayed eyelid laxity associat- 
_ ed with papillary conjunctivitis and ocular 
` surface abnormalities. Histopathologic find- 

_ ings were similar in the three cases, character- 
-= ized by chronic conjunctival inflammation 
= with normal tarsal collagen. In all three pa- 
_ tients surgical horizontal eyelid shortening 
~ led to improvement in symptoms and findings. 


© A SYNDROME of chronic papillary conjunctivi- 
_ tis in overweight men with easily everted, flop- 
_ py upper eyelids was first described in 1981 by 
` Culbertson and Ostler.! These authors postu- 
lated eyelid eversion during sleep, with 
corneal-pillow contact, as the cause of the kera- 
toconjunctivitis; Parunovic? doubted this mech- 
anism and Schwartz, Gelender, and Forster 
- Suggested that the mechanism of injury might 
_ be related to a poor interface between the loose 
eyelid and the underlying bulbar conjunctiva. 
_ The cause of tarsal laxity in the floppy eyelid 
syndrome is not known. There is no association 
-in the reported cases with systemic diseases of 
_ collagen or elastic tissue, except for one case of 
hyperglycinemia,’ which is not classically con- 
sidered to involve connective tissue. A fre- 
quent association with obesity is observed, and 
in one case weight loss was accompanied by 
relief of symptoms.? However, the reason for 
this association is obscure. 
Histopathologic investigations’* have shown 
chronic conjunctivitis with scarring and varia- 
ble inflammation of the underlying tarsus. The 
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appearance of the tarsal collagen has been nor- 
mal in all reported cases. 
_ Conservative treatment, including lubrica- 
tion and patching, has met with variable suc- 
cess." Early reports of surgical treatment 
with eyelid horizontal shortening procedures 
have been more encouraging.‘8 
Blepharochalasis was described as early as 
1807 according to Alvis,’ but Fuchs” is credited 
with naming the syndrome and providing a 
unifying description in the literature. Blepha- 
rochalasis is characterized by recurrent epi- 
sodes of painless nonpitting edema of the 
upper eyelids, generally beginning around the 
time of puberty. The lower eyelids are occasion- 
ally affected and unilateral cases have been 
reported.’ The episodic edema eventually re- 
sults in permanent eyelid changes character- 
ized by redundant thinning of the skin, discol- 
oration, telangiectasis, and atrophic relaxation 
of the eyelid support structures. Levator apo- 
neurosis relaxation or dehiscence is frequent in 
the atrophic stage, leading to blepharoptosis. 
Prolapse of orbital fat and lacrimal tissue can 
occur; Stieren? recognized the prolapse as a 
consequence of atrophic changes in the orbital 
septum, refuting the earlier concept that this 
“ptosis adiposa” represented a separate form 
of the disease. Recent reports have drawn at- 
tention to pseudoepicanthal fold formation" 
and acquired blepharophimosis" as additional 
manifestations of the atrophic changes that 
characterize the late stages of blepharochalasis. 
Although early investigators suspected a fe- 
male sex preference, Alvis’ found equal num- 
bers of males and females in his tabulation of 
reported cases. Recent case reports also sug- 
gest an equal sex incidence (Table). Familial 
cases of blepharochalasis have been reported, 
showing autosomal dominant inheritance. 
An association with thickened double upper lip 
and variably with goiter (the Laffer-Ascher syn- 
drome) has been described." There have 
been scattered reports of blepharochalasis 
occurring in individuals with systemic disease, 
including a recent case,™ but no unifying pat- 
tern has emerged. 
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TABLE 


SEX DISTRIBUTION IN CASES OF BLEPHAROCHALASIS 
REPORTED SINCE 1970 











SEX 

DISTRIBUTION 
INVESTIGATORS YEAR MALE FEMALE 
Kettesy*9 1970 2 0 
Steiglitz and Crawford?’ 1974 1 2 
Muthlendyck and Hundeiker?* 1978 0 1 
Collin and associates’? 1979 3 1 
Brazin, Stern, and Johnson" 1979 0 1 
Finney and Peterson?’ 1984 0 1 
Ghose, Balwant, and Yogeshwar™ 1984 1 0 
Custer, Tenzyl, and Kowalcyzk'* 1985 fad ad 

*Not specified. 


Histopathologic investigations of eyelid tis- 
sue have shown thinning of the skin and varia- 
ble degrees of disorganization of elastic tis- 
sue, 91112,14,16,19.21,25,26 Increased vascularity is 
uniformly noted, and chronic inflammation is 
generally observed. 

The results of medical therapy have been 
disappointing. Many treatments, including an- 
tihistamines and corticosteroids, have been 
tried through the years but none have been 
effective. A surgical approach, involving exci- 
sion of excess skin along with horizontal short- 
ening and blepharoptosis repair, is generally 
recommended. Several investigators pointed 
out the need to postpone surgery until the 
disease is quiescent. ° Overcorrection of 
blepharoptosis is not infrequent." 

The clinical and pathologic similarities be- 
tween two cases of floppy eyelid syndrome and 





Fig. 1 (Goldberg and associates). Case 1. Left, Preoperatively there is laxity 
structures, with blepharoptosis and lacrimal gland prolapse. Right, Postoperatively. 





one case of blepharochalasis lead us to suggest 
an end-stage and possibly a primary relation- 
ship between these two conditions. 


Case Reports 


Case 1 

A 56-year-old man had had recurrent eyelid 
swelling during his teen-age years. He had 
undergone blepharoptosis repair several times 
in early adulthood, with only temporary effect. 
In 1984 he had bilateral blepharoptosis, atroph- 
ic upper and lower eyelids bilaterally, and pro- 
lapsing lacrimal glands that were worse on the 
left side (Fig. 1, left). He complained of irrita- 
tive ocular symptoms. Visual acuity was 20/25 
in both eyes. Slit-lamp examination disclosed 
poor-quality tear film and papillary conjuncti- 
vitis. Schirmer testing showed 30 mm of wet- 
ting bilaterally. The patient was thought to 
have quiescent blepharochalasis. 

On initial surgical approach, dehiscence of 
the levator aponeurosis and lateral canthal ten- 
don attenuation were found bilaterally. The 
levator dehiscence was repaired, but residual 
blepharoptosis required subsequent reinforce- 
ment with full-thickness upper eyelid resec- 
tions bilaterally. The patient also underwent 
horizontal shortening of the upper and lower 
eyelids with canthal resuspension. Postopera- 
tively, his irritative ocular symptoms and cor- 
neal surface abnormalities were noted to im- 
prove (Fig. 1, right). 

Histopathologic analysis of resected eyelid 
tissue showed chronic inflammation of the tar- 
sal conjunctiva; routine and elastin stains 








of eyelids and supporting. an 














378 AMERICAN JOURNAL OF OPHTHALMOLOGY - 








September, 1986 


Sree UU 





Fig. 2 (Goldberg and associates). Case 1. Conjunc- 
tiva showing chronic inflammatory cell infiltrate with 
normal underlying tarsal collagen (hematoxylin and 
eosin, x 40). 


showed no abnormalities of tarsal collagen or 
elastic tissue (Fig. 2). 


Case 2 

A markedly overweight 39-year-old man with 
diabetes and hypertension had a 15-year histo- 
ry of irritative ocular symptoms. He slept on 
his right side and was unaware of nocturnal 
eyelid eversion. There was no history or symp- 
toms of connective tissue or metabolic disor- 
ders, and his family history was unremarkable. 
He had been treated with lubricants, patching, 
antibiotics, and topical corticosteroids without 
improvement. Best corrected visual acuity was 
R.E.: 20/40 and L.E.: 20/80. 

On examination, his upper eyelids were flop- 
py and easily everted with gentle upward trac- 
tion (Fig. 3, left). He had bilateral papillary 








conjunctivitis. The corneas showed global 
punctate flurrescein staining and surface irreg- 
ularity. We found pannus formation and deep 
vascularization as well as stromal scarring; the 
findings were more advanced in the left eye 
(Fig. 4). Schirmer strips showed 20 mm of 
wetting in the right eye and 25 mm in the left 
eye. Cytologic, bacterial, and chlamydial cul- 
tures were negative, as were serologic tests for 
syphilis. Floppy eyelid syndrome was diag- 
nosed. 

The patient elected to undergo bilateral 
upper eyelid horizontal shortenings. Pentago- 
nal 5-mm full-thickness resections were taken 
from the lateral third of both upper eyelids, 
followed by layered closure. Postoperatively, 
the patient’s eyelids showed improved tone 
and no longer everted with gentle upward 
traction (Fig. 3, right). The patient reported 
symptomatic improvement, and his corneal 
findings stabilized with improvement of the 
surface irregularities. 

Histopathologic analysis of resected eyelid 
tissue disclosed chronic conjunctival inflamma- 
tion with normal tarsal architecture (Fig. 5). 
Electron microscopy showed normal ultrastruc- 
ture of the tarsal collagen. 


Case 3 

A 50-year-old man had a one-year history of 
irritative ocular symptoms along with com- 
plaints of nocturnal eyelid eversion on the right 
side. His symptoms were unresponsive to lu- 
bricants, nocturnal taping of the eyelids, and 
topical antibiotics. His medical history was un- 


remarkable. Corrected visual acuity was R.E.: 
20/20 and L.E.: 20/80 (this eye had long- 


Fig. 3 (Goldberg and associates). Case 2. Left, Preoperatively upper evelids are floppy and easily everted. 


Right, Postoperatively. 
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Fig. 4 (Goldberg and associates). Case 2. Cornea 
shows stromal vascularization as well as marked 
surface irregularities. 


standing amblyopia). His eyelids showed loss 
of elasticity, and were easily everted on gentle 
upward traction (Fig. 6), and he showed bilat- 
eral eyebrow and eyelid ptosis and lacrimal 
gland prolapse. Slit-lamp examination dis- 
closed papillary conjunctivitis, with early vas- 
cular pannus formation superiorly, worse on 
the right side. A pterygium was noted on the 
right. Bacterial and chlamydial cultures were 
negative and a serologic test for syphilis was 
nonreactive. 

The patient underwent right upper eyelid 
horizontal shortening, with full-thickness pen- 
tagonal block resection followed by formation 
and resuspension of a lateral tarsal tongue (Fig. 
7). The lower eyelid was shortened horizontally 
via lateral canthal resuspension. Postopera- 
tively, the patient’s eyelids no longer everted 
with gentle upward traction. His irritative 
symptoms improved, and there was stabiliza- 
tion of the corneal findings with resolution of 
the papillary conjunctivitis. 

Histopathologic evaluation of full-thickness 
resected eyelid tissue disclosed chronic con- 
junctival inflammation, with normal tarsal col- 
lagen on routine as well as elastin stains. 





Discussion 





The pathogenesis of the keratoconjunctivitis 
observed in the floppy eyelid syndrome is 
probably multifactorial, but clinical evidence 
for the importance of eyelid eversion during 
sleep is not overwhelming. As Parunovic’ 
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Fig. 5 (Goldberg and associates). Case 2. Tarsal 
conjunctiva showing chronic inflammatory cell infil- 
trate with normal underlying tarsal collagen (hema- 


toxylin and eosin, x 40). 


pointed out, the corneal staining patterns in 
floppy eyelid syndrome typically involve the 
entire cornea rather than displaying the inferi- 
or pattern associated with nocturnal lagoph- 
thalmos. Also, there is not a one-to-one 
correspondence between the side with kerato- 
conjunctivitis and the preferred side for sleep- 
ing. In Case 2, for example, the patient slept 
only on his right side but he had bilateral 
corneal changes that were worse on the left 
side. Also, many reported cases did not include 
nocturnal eyelid eversion. 

Perhaps a more probable explanation is poor 
contact between the lax upper eyelid and the 
globe, accounting for the corneal changes in 
the floppy eyelid syndrome, as suggested by 
Schwartz, Gelender, and Forster.’ This mecha- 
nism might also account for the ocular surface 





Fig. 6 (Goldberg and associates). Case 3. Preopera- 
tively upper eyelids are floppy and easily everted 


and there is generalized laxity of eyelid support 
structures. TE 
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Fig. 7 (Goldberg and associates). Case 3. Surgical 
photographs. Top, Full-thickness pentagonal wedge 
excision of lateral eyelid tissue. Bottom, Layered 
closure with formation and resuspension of tarsal 
tongue. 


changes in blepharochalasis. The eyelid de- 
pends on firm, even contact with the globe to 
provide a proper wiping effect upon the tear 
film. It is postulated that this mechanism is 
rendered ineffective by the lax eyelid, resulting 
in an inadequate tear film, poor corneal wet- 
ting, and subsequent corneal and conjunctival 
compromise. This mechanism explains why 
surgical eyelid tightening is successful in cases 
recalcitrant to conservative treatment. It also 
provides an explanation for the findings of Liu 
and Stasior® that lower eyelid length showed a 
positive correlation with symptoms of ocular 
irritation. 

Floppy eyelid syndrome and blepharochala- 
sis in these three cases shared several clinical 
and pathologic features. Although only the 
patient with blepharochalasis reported recur- 
rent episodes of eyelid edema, all three had 
similar findings in regard to eyelid laxity and 
loss of elasticity. All three patients had upper 
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eyelids that were easily everted, or floppy. All 
showed papillary conjunctivitis, poor-quality 
tear film, and keratitis; ocular surface abnor- 
malities are a diagnostic component of floppy 
eyelid syndrome but have not previously been 
mentioned in association with blepha- 
rochalasis. The resected eyelid tissue showed 
similar nonspecific histopathologic changes in 
all three cases. 

The literature, also, suggests a possible rela- 
tionship between floppy eyelid syndrome and 
blepharochalasis. Tapaszto, Liszkay, and Vass” 
include a photograph of a patient with 
blepharochalasis whose upper eyelid everted 
in a configuration typical of floppy eyelid syn- 
drome. Additionally, several case reports of 
floppy eyelid syndrome mentioned dermato- 
chalasis of the upper eyelids,'* and recurrent 
swelling was noted in one case.’ 

Thus, floppy eyelid syndrome and blepharo- 
chalasis share many important clinical charac- 
teristics. Ocular surface abnormalities with ker- 
atoconjunctivitis can be present in both 
syndromes, and may be secondary to disrup- 
tion of the normal firm interface between the 
eyelid and the globe. Surgical horizontal short- 
ening appears to treat the keratoconjunctivitis 
effectively by correcting the eyelid laxity and 
restoring the normal mechanism of the eyelids. 

It is our conclusion that these two syndromes 
in their final stages are clinically very similar 
and structurally and histopathologically identi- 
cal. The eyelids and supporting structures, 
when subjected to chronic significant inflam- 
mation, follow a course of generalized atrophy 
and attenuation of muscles, tendons, and liga- 
ments. We propose that late-stage blepharo- 
chalasis and advanced floppy eyelid syndrome 
definitely represent the results of a “final com- 
mon pathway” process. Possibly these two syn- 
dromes are inflammatory processes that are 
part of a single spectrum of disease. Both syn- 
dromes respond to the same surgical manage- 
ment. A careful clinical history is paramount in 
the diagnosis of these disorders. 
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| ‘Endothelial Cell Survival on a Transplanted Human. Corneas 
Preserved at 4 Cin 2.5% Chondroitin Sulfate for One to 
13 


William M. 


A comparison of transplantation of 37 corne- 
aS preserved in 2.5% chondroitin sulfate 
: -(K-Sol) at 4 C for one to 13 days (mean, 6.8 

- days) with those of 37 corneas preserved in 
McCarey-Kaufman medium at 40 C for one to 
: 81 hours (mean, 39 hours) yielded the follow- 
ing results. The mean endothelial cell loss 
noted two months after keratoplasty was 6% in 
each group. The grafts preserved in K-Sol 
_ were significantly thinner two months postop- 
 eratively. Within the K-Sol group, there was a 
significant positive correlation between pres- 
© ervation time and both epithelialization time 
_ and corneal thickness three weeks after kera- 
= toplasty. There was also a significant positive 
- correlation between preservation time and en- 
>- dothelial cell loss in both groups, with the 
~~ highest cell losses (=30%) all occurring after 
two days of storage in the McCarey-Kaufman 
group and after ten days of storage in the K-Sol 
_ group. These results appear to justify the use 
- of chondroitin-sulfate-based preservation me- 
dia to extend donor storage time; they also 
- indicate that donor corneas should be used as 
-early as feasible. 
























-STUDIES IN JAPAN 20 years ago showed that 
1% chondroitin sulfate improved endotheli- 
_al cell preservation on isolated corneas stored 
at 4C.'* In 1975, Van Horn, Schultz, and 
~DeBruin’ compared 1% chondroitin sulfate 
: with McCarey-Kaufman medium? for corneal 
< preservation and found that the two media 
> were equivalent, providing adequate preserva- 
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tion for only about four days. Later Kaufman, 
Varnell, and Kaufman‘ and Lindstrom and as- 
sociates* reexamined chondroitin sulfate for 
corneal preservation at 4 C, finding excellent 
morphologic preservation of endothelial cells 
after storage for at least two weeks. Stein, 
Bourne, and Campbell’ confirmed the work of 
Van Horn, Schultz, and DeBruin,’ finding that 
1% unpurified chondroitin sulfate was equiva- 
lent to McCarey-Kaufman medium and thus 
not suitable for storage times of more than four 
days. A commercial solution of “purified” 
chondroitin sulfate (K-Sol) introduced by Kauf- 
man, Varnell, and Kaufman,’ however, provid- 
ed excellent preservation of endothelial cells at 
4C for two weeks.” Furthermore, 16 of 17 
human corneas transplanted after preservation 
in K-Sol at 4 C for up to two weeks were clear.” 
The endothelial cell assay method, in which 
donor corneal endothelial cells are analyzed 
before preservation and after transplantation, 
is a more sensitive measure of the efficacy of 
corneal preservation than the clinical success 
rate (percentage of clear corneal grafts), which 
can be high despite increased endothelial cell 
losses after keratoplasty." 

Therefore, I used the endothelial cell assay 
method to test the efficacy of corneal preserva- 
tion at 4 Cin K-Sol by measuring the endotheli- 
al cell loss two months after keratoplasty and 
comparing it to that obtained with preservation 
in McCarey-Kaufman medium. 


Subjects and Methods 


Corneas were removed from postmortem 
human eyes donated to the Mayo Clinic Eye 
Bank, placed in containers with 20 ml of either 
K-Sol or McCarey-Kaufman medium,” photo- 
graphed with a specular microscope,” and 
stored at 4 C until transplantation. If a corneal 
transplant was scheduled within the next three 
to four days, the donor cornea was placed in 
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McCarey-Kaufman medium; otherwise it was 
placed in K-Sol or in corneal organ culture.“ 
This report includes the results of the first 41 
transplants preserved in K-Sol that I per- 
formed; for comparison, I used the 41 most 
recent grafts preserved in McCarey-Kaufman 
medium. All 82 transplants were performed 
within a two-year period. 

I used a double running suture technique” 
on all cases and performed an anterior vitrec- 
tomy in all eyes without intact posterior lens 
capsules. I used sodium hyaluronate to form 
the central anterior chamber and to protect the 
donor epithelium in all cases except 11 aphakic 
eyes without intraocular lens implants. 

Both groups of corneas had the same postop- 
erative care. I injected gentamicin (20 mg) and 
methylprednisolone (31 mg) subconjunctivally 
at the end of each procedure, patched the eyes 
for one day, administered chloramphenicol- 
polymyxin B eyedrops twice daily until the 
epithelium was intact, and prescribed topical 
corticosteroids as needed thereafter, usually 
for less than three months. Both groups had 
similar postoperative inflammation; none of 
the grafts had rejection episodes or addition- 
al surgical procedures during the first two 
months after keratoplasty. 

I measured the central graft thickness with 
an optical pachymeter"® on the first postopera- 
tive day and again three weeks (19 + 5 days) 
later in all but one patient in the McCarey- 
Kaufman group who had a tarsorrhaphy. Two 
months after keratoplasty, endothelial photo- 
graphs and corneal thickness measurements" 
were taken with a specular microscope on all 
eyes. At least 50 endothelial cells were mea- 
sured on each cornea before and after kerato- 
plasty by tracing the projected cell outlines 
with an electronic planimeter. To estimate cell 
loss, I converted the mean cell areas (pm?/cell) 
to cell density (cells/mm*) and expressed the 
cell loss as a percentage of the preoperative 
endothelial cell density for each cornea. I used 
the Mann-Whitney (two-tailed) and Spearman 
tests for statistical comparisons; a probability 
of less than .05 was considered statistically 
significant. 





Results 





© Idid not obtain adequate endothelial photo- 


a : : graphs from eight of the 82 corneal transplants 


(four in each group). Of the four K-Sol grafts 
without data, two failed primarily, one was ina 





patient with a clear graft who died one month | 


after keratoplasty, and one was in a patient — eB 


who moved to a distant city and did not return, 


although her graft was reported by another See 


ophthalmologist to be clear two months after 


keratoplasty. Of the four McCarey-Kaufman 


grafts without data, one failed primarily, one 
failed from recurrent herpetic keratitis, one 
was clear but had untraceable photographs, 
and one had a tarsorrhaphy that prevented. - 
endothelial photography, although the graft _ 

was clear. The two primary donor failures in 


the K-Sol group had been preserved for sixand -= 
eight days and the corneas from the two oppo- = 
site eyes were successful grafts. The donor ~= 
failure in the McCarey-Kaufman group had = 
been stored for 85 hours (3.5 days); the cornea > 


from its opposite eye was not transplanted. | 
None of the three failed grafts had presented 
surgical difficulties or had had unusual postop- 
erative inflammation. All were replaced; scan- 
ning electron microscopy of the failed buttons ~ 
showed few remaining endothelial cells in each — 
case. The eight grafts without data were elimi- 


nated from all comparisons, leaving 37 grafts i in: ae 


each group. 


Preoperatively, the 37 K-Sol corneas were i 
from significantly younger donors than the 37 = 
McCarey-Kaufman corneas, although they had 


significantly fewer endothelial cells (Table 1). 
The two groups did not differ preoperatively 


with respect to coefficient of variation of cell 


TABLE 1 
CLINICAL DATA FOR DONOR CORNEAS 





PRESERVATIVE 
McCAREY- 
CLINICAL DATA K-SOL. KAUFMAN ee 
{MEAN + SD.) {NO. = 37} (NO. = 37) P VALUE* 


Age of donor (yrs) 35 + 20 46 + 17 .01 


Endothelial cell density 


(cells/mm?) 2,698 + 482 2,964+ 499 01 
Coefficient of variation 

of cell size (%) 27 + 8 2827 NS’ 
Death to enucleation time 

(hrs) 4+2 322 NS 
Moist chamber time (hrs) a4 2+2 NS 
Storage time (hrs) 164 + 88 39+ 24 <,0001 
Graft size (mm) 7.9 7.9 NS 





*By Mann-Whitney test. 
"NS, not significant ie 
‘Time enucleated eye remained in moist chambe 3 
corneal removal. 














size, death to enucleation time, moist chamber 
time, or graft size. The preservation times 
ranged from eight to 307 hours (mean, 164 + 89 
hours, or 6.8 days) in the K-Sol group and from 
one to 81 hours (mean, 39 + 25 hours) in the 
McCarey-Kaufman group. 

The time required for the graft to ep- 
ithelialize after keratoplasty ranged from one to 
six days (mean, 3.3 + 1.3 days) in the K-Sol 
group and from one to eight days (2.3 + 1.4 
days) in the McCarey-Kaufman group 
(P<.002). There was a statistically significant 

¿z positive correlation between epithelialization 
= time and preservation time in both the K-Sol 
group (p = .39; P<.02) and the McCarey- 
=< Kaufman group (p =.35; P<.04). There were no 
statistically significant correlations in either 
_ group between epithelialization time and death 
= to enucleation time, moist chamber time, donor 
_ age, recipient age, graft diameter, or corneal 
thickness on the first postoperative day. 
< There were no significant differences in cor- 
neal thickness between the two groups one day 
or three weeks postoperatively, but the K-Sol 
grafts were significantly thinner two months 
_ after keratoplasty (Table 2). There was a statis- 
< tically significant positive correlation between 
_ -storage time and corneal thickness for the K-Sol 
= group one day (p = 0.37; P<.03) and three 
= weeks (p = 0.55; P<.002) postoperatively. This 
correlation was not statistically significant two 
= months after keratoplasty for the K-Sol group 
= oratany time for the McCarey-Kaufman group. 
There were no statistically significant differ- 
ences in endothelial cell density, coefficient 
of variation of cell size, or cell loss between 
© the K-Sol and McCarey-Kaufman groups two 
_-months after keratoplasty (Table 3). There were 
< also no significant differences in cell loss be- 
_ tween the different types of operation (phakic, 
_aphakic, or pseudophakic). A statistically sig- 














TABLE 2 
POSTOPERATIVE CORNEAL THICKNESS 





CORNEAL THICKNESS (MEAN MM £ S.D.) 


MCCAREY- 
TIME AFTER K-SOL KAUFMAN 
KERATOPLASTY (NO. = 37) (NO. = 37) P VALUE” 
1 day 0.73 + 0.10 0.72 + 0.05 .91 
3 wks 0.60 + 0.07 0.60 + 0.04 53 
2 mos 0.52 + 0.03 0.54 + 0.04 .02 


*By Mann-Whitney test. 


TABLES 
CENTRAL ENDOTHELIAL CELL LOSS TWO MONTHS 
AFTER KERATOPLASTY 





PRESERVATIVE 
K-SOL McCAREY-KAUFMAN 
CENTRAL nt 
ENDOTHELIAL NO. OF DATA NO. OF DATA 
CELLS EYES (MEAN + S.D) EYES (MEAN = 8.D) 
a a Rn eka eee llth memantine a a a a RT RTT TRTTRTTTRTTTTNUnNT TN WuTORTNN WERT OTT a 


Cell density (cells/mm?) 37 2,543 + 662 37 2,762 + 529 
Coefficient of variation 


of cell size (%) 37 25:25 37 25 +5 
Cell loss (%) 

Phakic 8 4+ 14 9 22+ 15 

Aphakic 7 9+ 15 9 5+ 11 

Pseudophakic 22 6215 19 9+ 15 
All cases 37 6+15 937 6+ 14 





nificant positive correlation was found between 
cell loss and preservation time for both groups 
(Figs. 1 and 2). The correlations between donor 
age and cell loss or storage time were not 
significant. 


Discussion 


There was no statistically significant differ- 
ence in mean endothelial cell loss two months 
postoperatively between the K-Sol and 
McCarey-Kaufman groups. In a study such as 
this, a statistically significant difference 
(P=.05, one-sided) would be found 90% of the 
time (90% power) if the true difference in cell 
loss were at least 10 percentage points and the 
population from which the samples were 
drawn were distributed normally. That is, we 
can be 90% confident that the true cell loss with 
corneas preserved in K-Sol for periods similar 
to those in this study is not more than 10 
percentage points greater than that with corne- 
as preserved in McCarey-Kaufman medium for 
less than four days. More extensive studies will 
better define any differences between the two 
storage methods; on the basis of the present 
data, I believe that it is justified to use K-Sol for 
corneal storage to extend preservation time. 

How long can corneas be safely preserved in 
K-Sol? More cell loss occurred with increasing 
storage time (Figs. 1 and 2). As might be ex- 
pected from this relationship, there was more 
cell loss in the 18 grafts preserved in K-Sol for 
more than seven days than in the 19 grafts 








rho = 0.42 
P= 0.01 
A = donor failure 
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preserved in K-Sol for seven days or less (13% 
vs 0.5%; P<.05). Also there was more cell loss 
in the 18 grafts preserved in McCarey-Kaufman 
medium for more than 36 hours than in the 19 
grafts preserved in McCarey-Kaufman medium 
for 36 hours or less (13% vs 0%; P<.01). Yet 
there were many transplanted corneas with 
little or no cell loss that had been preserved for 
more than one week in the K-Sol group and 
more than 36 hours in the McCarey-Kaufman 
group (Figs. 1 and 2). Of more importance is 
the observation from Figures 1 and 2 that all the 
grafts with high cell losses (more than 30%— 
four in each group) were preserved for ten days 
or more in the K-Sol group (except for the two 
donor failures) or two days or more in the 
McCarey-Kaufman group. On the basis of these 
initial data, I believe that two recommenda- 
tions are reasonable with respect to corneal 











rho = 0.48 
P = 0.003 
A = donor failure 
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K-Sol. Statistically significant positive corre- 
lation between endothelial cell loss two 
months after keratoplasty and preservation 
time. The regression line was computed by 
the method of least squares. The two trian- 
gles mark the preservation times of the two 
donor corneas that failed primarily. The 
open circle represents the cell loss in a 
successful graft that was the mate of one of 
the donor failures. 
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storage time in K-Sol: First, use the corneas as 
early as feasible. Second, limit the storage peri- 


od to ten days, if possible. These recommenda- > 
tions may be tempered by other factors for an ` 
individual cornea such as donor age, endotheli- | 
al cell count, death to enucleation time, emer- > 


gency use, and the like. The results of further — 
research will modify these initial recommenda- 
tions in the future. 

Although the use of K-Sol or McCarey- 
Kaufman medium in this study was not ran- 
domized, individual donor factors played no 
role in determining into which solution the 
donor cornea would be placed, and individual 
recipient factors played no role in determining 
what donor cornea to use. The only factor that 
determined if a donor cornea was used was its 
availability at the time of keratoplasty. 

Epithelial healing was delayed one day in the 


Fig. 2 (Bourne). Corneas preserved in 
McCarey-Kaufman medium. Statistically 
significant positive correlation between en- 
dothelial cell loss two months after kerato- 
plasty and preservation time. The regres- 
sion line was computed by the method of 
least squares. The triangle marks the preser- 
vation time of the one donor cornea that 
failed primarily. Its mate was not trans- 
planted. The open circle represents the cell 


that failed primarily. 
96 









loss in a successful graft that was the matec 
of one of the two K-Sol-preserved comeas ii 









grafts preserved in  K-Sol compared with the 
= grafts preserved in McCarey-Kaufman medium 
v (3.3 vs 2.3 days; P<.002). The rate of epithelial- 
ization did not appear to be decreased, but the 
initial defect was larger in the K-Sol group; the 
larger defect reflected either less epithelial via- 
bility or, more likely, decreased epithelial ad- 
_. hesion in the corneas stored for longer periods. 
Because longer storage times produced longer 
. epithelialization times in both groups, it makes 
=> sense that the K-Sol grafts, which were stored 
longer than the McCarey-Kaufman grafts, took 
longer to epithelialize. There were no clinical 
problems with epithelialization in either group; 
‘the K-Sol grafts healed within six days and the 
_McCarey-Kaufman grafts healed within eight 
_days. The times required for epithelialization 
were similar to those reported previously." 
© The K-Sol grafts were significantly thinner 
_ than the McCarey-Kaufman grafts two months 
© after keratoplasty. If this finding is confirmed, 
- it may mean that ground substance is lost from 
the corneal stroma during longer preservation 
times. There was a statistically significant posi- 
tive correlation in the K-Sol group between 
storage time and corneal thickness both one 
-day and three weeks postoperatively. A similar 
© observation was made on the first postopera- 
© tive day in corneas preserved by organ culture 
at 34 C with 1.35% chondroitin sulfate.“ Two 
possible explanations for this finding come to 
“mind: (1) The endothelial cells of corneas 
-stored for longer periods do not function as 
-well initially to maintain corneal deturgescence 
_and (2) the stromal swelling pressure of these 
corneas is increased by the presence of small 
chondroitin sulfate molecules that enter the 
stroma in larger numbers during more pro- 
‘longed storage periods. 
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EDITORIAL 


Attack Blindness! 


As presentations at the XXV International 
Congress in Rome made clear, blindness pre- 
vention has become a worldwide health imper- 
ative. Professors A. E. Maumenee and M.-E. 
Said, among others, spoke of the need for epide- 
miologic research and the creation of a cadre 
of “public health ophthalmologists” to conduct 
these studies and implement their findings. 
Research activities over the past decade have 
identified the major causes of blindness and 
elucidated practical solutions to their control. 
Concerted application of these findings prom- 
ises significant reductions in world blindness. 

Surveys in a number of countries suggest 
that almost one half of the world’s 46 million 
= cases of blindness is caused by unoperated 
+ cataract.’ While future research may develop a 
means for preventing cataracts, the present 
- challenge is to provide adequate surgical ser- 
< vices to those already blinded by cataract and 
_ those doomed to join their ranks. This is largely 
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an organizational problem. The per capita — 
number of ophthalmic surgeons in England is | 
not very different from that in India or China. + 
What is different, is their level of access and — 
affordability. Application of lessons learned _ 
from high-volume, efficient static facilities‘ and 
cataract camps in India and Pakistan’ and out- 0> 
patient surgery in the United States should 
make a major difference. Plans are already 
underway for creating showcase “'cataract- 
free” zones using simple, inexpensive, appro- 
priate technology and efficient use of ophthal- 
mic manpower. In areas like many in Africa, 
the numbers of fully trained ophthalmologic 
personnel are even more limited. The only 
hope of restoring sight to their otherwise re- 
mote and medically disenfranchised popula- 
tions is through specially trained mobile cat 
ract technicians operating under the sor 
distant supervision of qualified sp 
Corneal blindness, from trachoma, 
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ophthalmia, xerophthalmia, and trauma, is the 
next most common problem. We now know 
blinding trachoma results from recurrent rein- 
fection by Chlamydia, with young children pro- 
viding the largest reservoir of disease.’ Previ- 
ous attempts at control, still advocated by the 
World Health Organization, stressed various 
topical chemotherapeutic schedules. While 
these may work in the short term, the daily 
application of antibiotics has proved difficult to 
maintain in the long run. The spontaneous 
disappearance of blinding trachoma from a 
number of cultures experiencing only modest 
improvements in socioeconomic status, such as 


: Indonesia, suggests that less costly alterations 


> in the environment or in hygiene practices can 
= effectively break the cycle of recurrent reinfec- 
tion. Reports from China (Eugene Chan, per- 
_ sonal communication) and surveys in Mexico’ 
= and Malawi (unpublished data) indicate daily 
=. face-washing may well have a dramatic impact 
on the prevalence and severity of this disease. 


ae These findings promise long-term control at 


little expense and with almost no loss of scant 


`- foreign reserves. Definitive intervention trials 


<- and pilot studies are now being planned. 
Prevention of xerophthalmia (nutritional 
blindness) is straightforward: increase the vita- 
min A intake of high-risk preschool children 
from the poorer segments of society. A multi- 
tude of mechanisms exist: periodic mass-dose 
supplementation as used in India and Bangla- 
= desh; fortification of commonly consumed 
items like sugar (Guatemala)? or monosodium 
glutamate (Indonesia and the Philippines)"; 
and improved diet. The challenge is in iden- 
tifying the most appropriate approach for a 
particular culture and then convincing political 
and commercial interests to adopt and promote 
an effective program. This has become vastly 
simpler since recent reports indicating vitamin 
A deficiency greatly increases the risk of respi- 
ratory disease, diarrhea, and death” and that 
improvement in vitamin A nutrition may be the 
simplest, most cost-effective means of reducing 
morbidity and mortality. Adequate vitamin A 
nutrition is fast becoming an important health 
priority worldwide.’ At the same time govern- 
ments tackle systemic morbidity and mortality, 
they will reduce the risk of blindness. 
Onchocerciasis is perhaps the only major 
blinding disease truly tropical in nature. Until 
recently, little could be done to prevent and 
even less to treat the disease. It was only a 
decade ago that we began to suspect recurrent 
treatment with microfilariacides, principally 





DEC, set off an intensive uveitic response and 
optic neuritis that may have caused more blind- 
ness than it prevented"; it is only two years 
since the World Health Organization ceased 
suggesting recurrent use of DEC for routine 
prophylaxis.” Present-day optimism stems 
from the expensive but extraordinarily effective 
vector-control program headquartered in Oua- 
gadougou. Widespread spraying of breeding 
sites of the blackfly vector has completely elim- 
inated transmission over a wide area. A new 
microfilaricide, ivermectin, has proven at least 
as effective as DEC for treating established 
disease and a good deal safer.” It is expected to 
be in widespread use within a short time. 

In relative terms glaucoma causes less blind- 
ness and has been more difficult to tackle. 
Identifying and treating uneducated, impover- 
ished, rural populations pose formidable prob- 
lems. Typical screening and diagnostic proce- 
dures are too costly and sophisticated, 
medicines and surgical services are unavaila- 
ble, and compliance is abysmal. Availability of 
a new, relatively inexpensive and highly porta- 
ble YAG laser” and the value of YAG laser 
trabeculoplasty” suggest a new, potentially 
practical therapeutic modality. This is an un- 
usual instance of sophisticated “appropriate” 
technology. 

Although the greatest needs and opportuni- 
ties lie in the Third World, we must not neglect 
problems closer to home. An estimated third or 
more of all blindness in the United States can 
be prevented through application of existing 
technology.” The challenge is reaching those in 
need: the third or more of diabetics™ not receiv- 
ing routine ophthalmic care; the elderly and 
disadvantaged not making use of available cat- 
aract services; blacks and others at increased 
risk of glaucomatous blindness”* missed by 
the usual screening programs or failing to fol- 
low treatment recommendations; patients with 
age-related maculopathy unaware that early 
symptoms permit timely intervention. The 
Academy’s National Eye Care Program is one 
approach to dealing with some of these defi- 
ciencies. More are needed: vigorous public ed- 
ucation campaigns and legislation encouraging 
(and providing for) periodic ophthalmic exami- 
nations, particularly of high-risk, low-users; 
support groups for glaucoma patients, to re- 
lieve their anxiety and improve compliance; 
and vigorous screening programs. 

The potential value of basic research is obvi- 
ous: development of prevention and treatment 
modalities for diseases for which we presently 
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have little to offer and improved approaches to 
dealing with the others. There is no denying, 
however, that most blindness in the world is 
avoidable with existing technologies. The chal- 
lenge is to “get on with the job” and, as 
Professors Maumenee and Said exhort, to train 
a new cadre of ophthalmologists in the tech- 
niques of public health and operations re- 
search, 


Reprint requests to Alfred Sommer, M.D., Interna- 
tional Center for Epidemiologic and Preventive Oph- 
thalmology, Wilmer Institute, 600 N. Wolfe St., Balti- 
more, MD 21205. 
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- Confirmation of HTLV-II Virus in 
Cornea 
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(S.D.), the Eye-Bank for Sight Restoration, Inc. 
(8.D.), and the Memorial Sloan-Kettering Cancer 


< Center (B.A.N., A.K., T.P.-S., and R.W.P.), New 
~ York, New York. 

Inquiries to Stephen Doro, M.D., Manhattan Eye, Ear 
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- Salahuddin and associates! reported the iso- 
-Tation of HTLV-II from the cornea of one sero- 
positive individual who never developed overt 
- manifestations of the acquired immune defi- 
© ciency syndrome (AIDS). Because of the impor- 
_ tant implications of this finding, we would like 
to report the isolation of HTLV-II from the 
_ corneas of patients with overt AIDS. 

_ Between November 1985 and January 1986, 
we obtained eyes within four hours of death 
from three patients with AIDS. One of these 
patients had undergone a 21-day course of 
dihydroxy propoxymethyl guanine for cyto- 
megalovirus retinitis.” Limbal tissue and an 
8-mm corneal button were placed separately in 
McCarey-Kaufman medium and co-cultured 
the same day with donor peripheral mononu- 
clear cells, using established protocols.’ HTLV- 
IHI infection was detected initially by the ap- 
pearance of large, rounded, multinucleated 
forms and confirmed by either reverse tran- 
_scriptase assay of culture supernatants or by 































antigen detection using a monoclonal antibody 
in conjunction with the avidin-biotin complex 
immunoperoxidase method. 

HTLV-II was detected in two of the three 
patients studied. In each positive specimen, 
virus was detectable in both limbal and central 
corneal tissue of just one eye. Virus was identi- 
fied as early as one week after co-culture in one 
patient and in two weeks in the other. 

These results are in accord with those report- 
ed by Salahuddin and associates! and suggest 
that the HTLV-II] virus is not uncommon in the 
corneas of infected individuals, whether they 
are asymptomatic or have established AIDS. 
Although transmissibility via corneal graft re- 
mains unproven, these findings indicate that 
routine serologic screening of potential donors 
should be instituted. Reports of HTLV-II isola- 
tion from peripheral blood lymphocytes, 
semen, saliva, brain,’ and now cornea indicate 
that HTLV-II] is a widespread agent in the 
infected host, with diverse potential reservoirs 
and routes of transmission. HTLV-II is both 
lymphotrophic and neurotrophic, with a cen- 
tral role in the pathogenesis of the AIDS de- 
mentia complex.® Further definition of the cel- 
lular and regional distribution of HTLV-II in 
the eye may clarify some of the many ocular 
complications of AIDS. 
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Late Wound Dehiscence After 
Penetrating Keratoplasty in 
Association With Digital Massage 
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Wound separation seldom develops late after 
penetrating keratoplasty and usually results 
from blunt ocular trauma.' We recently ob- 
served partial separation of a six-year-old kera- 
toplasty wound after digital ocular massage. 

A 71-year-old woman complained of blurring 
and pain in her right eye after digital massage 
for glaucoma. Twelve years previously this eye 
had undergone iridocyclectomy for an iris 
tumor, followed one and two years later, re- 
spectively, by penetrating keratoplasty and 
lens extraction. The eye subsequently devel- 
oped glaucoma and an inferotemporal posteri- 
or lip sclerectomy was performed in 1983 and 
functioned well for six months. When the intra- 
ocular pressure exceeded 20 mm Hg, six 
months postoperatively, digital massage was 
started by having the patient gently compress 
the globe through the lower eyelid for three 
ten-second intervals, twice daily. Three 
months after starting digital massage she ex- 
perienced sudden moderate pain and erythema 
of the eye and sought emergency consultation. 


ae The keratoplasty wound had separated in- 


feronasally over one third of its circumference 
from the 2:30 to the 6:30 o’clock positions, with 
the donor graft edge overriding the host by 
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rows) occurred in association with digital massage. 


90% of its thickness (Figure). There was a 
prominent left lower eyelid ectropion. The 
wound dehiscence was repaired with multiple 
interrupted 9-0 nylon sutures. Four days later 
the ectropion was also repaired. One year post- 
operatively the wound was still stable. 
Dehiscence of penetrating keratoplasty 
wounds usually occurs in the early postopera- 
tive period and can be associated with corneal 
edema, trauma, premature suture removal, 
sudden increases in intraocular pressure, and 
abnormal wound healing.'* Postmortem histo- 
logic studies in eyes with repeat penetrating 
keratoplasties demonstrate a high incidence of 
Bowman’s layer and Descemet’s membrane in- 
carceration into the graft-host wound which 
diminishes wound strength.*° Late wound sep- 
arations, fortunately, are rare and most often 
follow direct blunt ocular trauma. Two factors 
that could have contributed to wound separa- 
tion in our patient were ectropion with corneal 
surface anomalies and digital massage. Surface 
exposure, drying, and erosion may have set the 
stage for wound disruption by producing local 
edema or thinning at the donor-host interface 
inferiorly. Of greater probable importance were 
the global distortion and the increase in intra- 
ocular pressure associated with digital mas- 
sage. In this case, the digital massage may have 
damaged the penetrating keratoplasty wound 
either directly through mechanical trauma or 
indirectly by causing a sharp increase in intra- 
ocular pressure. We continue to advocate digit- _ 
al massage for restoration of filtration in the _ 
failing bleb, but recommend caution in patien 
who have had penetrating keratoplasty. _ 





Figure (Mac Rae and Van Buskirk). Six years after j | 7 
penetrating keratoplasty, 90% wound separation (ar- == 5 
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Fuchs’ heterochromic iridocyclitis is a rela- 
tively rare condition characterized by hypo- 
chromia of the iris, cataract, and typical keratic 
precipitates scattered on the entire corneal en- 
dothelium.' Although the cause and pathogen- 
esis of the syndrome remain unknown, an au- 
toimmune mechanism has been postulated on 


TABLE 
HLA ANTIGENS IN PATIENTS WITH FUCHS’ HETEROCHROMIC IRIDOCYCLITIS 
AND IN CONTROLS* 















PATIENTS CONTROLS 
ANTIGENS — | NO. % NO. % 
> HLA-C 
No. 24 = 1,420 a 
- CWI 1 4.2 117 8.2 
~ cwe 2 8.3 213 15.0 
cewa’ 1 4.2 470 33.1 
CWA 4 16.7 427 30.1 
CWS. 5 20.8 267 18.8 
Cwe 4 16.7 208 14.7 
HLA-DR and -DQ 
No. 23 x 836 ec 
DRI 3 13.0 158 18.9 
DR2 9 39.1 227 27.1 
DR3 5 21.7 188 22.5 
DRA 1 4.4 226 27.0 
DRS 6 26.1 248 29.7 
_ DRS 9 39.1 225 26.9 
DR? 3 13.0 220 26.3 
DRE 4 17.4 47 5.6 
DRW52 15 65.2 618 73.9 
DRW53' 4 17.4 415 49.6 
paw 18 78.2 549 65.7 
DQW2 8 34.8 367 43.9 
DQW3 8 


34.8 451 | 54.0 





“HLA-C antigens were determined by using the standard microlymphocytotoxicity technique whereas HLA-DR and -DQ antigens were 
determined by the two-color fluorescence test. For evaluation of HLA association we used the y? test with Yates continuity correction. 


'P = 15, 
IP = 03. 
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the basis of intraocular immune reactions, that 
is, increased IgG levels and immune complexes 
in the aqueous humor.*? The study of HLA 
groups has disclosed no significant deviation in 
the normal frequency distribution for HLA-A, 
-B and -C antigens.‘ 

We compared the frequencies of HLA anti- 
gens from Belgian patients with Fuchs’ hetero- 
chromic iridocyclitis with those of Belgian 
blood donors (Table). The distribution of 
HLA-A and -B antigens from 35 patients 
showed. no significant deviation from expected 
values but the frequencies of HLA-CW3 and 
-DRW53 were decreased in a group of 24 pa- 
tients with Fuchs’ heterochromic iridocyclitis 
(corrected P value for HLA-DRW53, .3). Since 
Saari and associates’ found a decreased fre- 
quency of HLA-CW3 in 24 cases of Fuchs’ 
iridocyclitis, these data were pooled with our 
data. The corrected P value for the decrease in 
the frequency of HLA-CW3 was then .018 and 
the relative risk reached .21. l 

Studies demonstrating associations between 
some diseases and decreased frequencies of 
HLA antigens require a large number of pa- 
tients and are difficult to interpret. A well- 
known association of this kind is that between 
decreased frequency of HLA-DR2 and juvenile 
diabetes mellitus. Our results suggest a possi- 
ble role for HLA-linked genetic factors in the 
pathogenesis of Fuchs’ iridocyclitis. Further 
studies are necessary to confirm this assump- 
tion. 
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Ocular Pseudomigraine After 
Posterior Chamber Intraocular Lens 
Implantation 
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and Marc Kawalick, M.D. 
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Recurrent prolonged episodes of monocular 
visual loss with headache and noncontributory 
examination findings in a patient with migraine 
suggest anterior visual system migraine (“ocu- i 
lar migraine’’).' However, another cause canbe 
found if follow-up is sufficiently long. | eee 

A 49-year-old diabetic, hypertensive man >> 
was referred for neuro-ophthalmic consulta- 
tion because of prolonged episodes of visual- 
loss in the right eye associated with headache, 
ever since he underwent uncomplicated cata- 
ract extraction and posterior chamber intraocu- 
lar lens implantation 18 months previously. 
The attacks were sporadic and lasted from 30 ` 
minutes to 12 hours. Each was preceded by 
pain near the right lateral canthus and consist- 
ed of “jumbled” vision with a “waterfall” ap- 
parition moving before the right eye. It was 
usually associated with headache near the right >> 
eye and photophobia. He had been examined = 
within 48 hours of each attack but the findings 
were noncontributory. He had never been ex- 
amined during an attack. 

He had a strong history of migraine head- 
aches, including scintillating scotomas. He had 
had occasional episodes of parasthesias of his 
left arm. 

“Ocular migraine” was suspected and he 
was given aspirin and dipyridamole. 

Three weeks later he had a typical attack 

while at work. When examined one hour later, 
visual acuity in his right eye was 20/400 and 
there was a finely dispersed hyphema. Intraoc- | 
ular pressure was R.E.: 22 mm Hg and L.E.: 
15 mm Hg. Gonioscopy disclosed that a loop of 
the posterior chamber implant had passed 
through the 12 o’clock iridectomy and was 
lying in the angle (Figure). 

This patient’s history was compatible with 
anterior visual system migraine yet the cause 
was probably recurrent microscopic hyphema, 
from recurrent anterior chamber angle irrita- 
tion by the lens implant loop. x 

Recurrent hyphema is rarely so mild that it 
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Figure (Coppeto and Kawalick). Loop of the pos- 
terior chamber intraocular lens implant in the angle. 


eludes detection for months as the cause of 
recurrent visual loss. Such hyphemas may 
occur from wound neovascularization and oc- 
casionally anterior chamber implants.” Its oc- 
currence with posterior chamber implants may 
result from unsuspected positioning of a loop 
through the iridectomy into the angle. 

This case reinforces our belief that anterior 
visual system migraine should be a diagnosis of 
exclusion. 
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All types of welding units emit radiation. The 
possible deleterious effects depend on the 
range of the electromagnetic spectrum produc- 


ing the damage and the tissue involved. Most 
often, ultraviolet light is absorbed by the cor- 
nea and the lens, producing painful keratocon- 
junctivitis. Also, infrared radiation may pro- 
duce a true ‘‘glassblower’s cataract.” While 
there are several reports of retinal injury after 
exposure to welding arcs,'® retinal injury from 
viewing welding arcs is extremely rare. Dam- 
age to the macula from ultraviolet and near- 
ultraviolet light probably results from photo- 
chemical injury, possibly in combination with 
thermal injury.*” Photochemical injury results 
from prolonged exposure to bright light sourc- 
es with a significant amount of blue or near- 
ultraviolet.* Thermal injury is caused by a very 
intense light of short duration with a resultant 
temperature increase in the retinal pigment 
epithelium and retina of 10 to 20 C, as exempli- 
fied by photocoagulation.* We report herein a 
case of welding arc maculopathy with perma- 
nent visual loss demonstrated at the six-month 
follow-up visit. 

A 22-year-old man had bilaterally decreased 
visual acuity soon after welding without wear- 
ing appropriate filtering goggles. On examina- 
tion 24 hours after exposure, the patient com- 
plained of decreased vision, bilateral central 
scotomas, and metamorphopsia. Corrected vis- 
ual acuity was 20/200 in both eyes and the 
anterior segments were normal. Each fovea had 
a circular, yellow edematous lesion measuring 
about %3 disk diameter. No macular holes were 
present. Ocular, medical, and family histories 
were noncontributory. 

The patient was given a six-week tapering 
course of systemic prednisone; after five days 
his visual acuity improved to 20/50 bilaterally 
with remaining central scotomas. Three weeks 
after the injury, pigmentation defects at the 
level of the retinal pigment epithelium were 
noted in both maculas. Fluorescein angio- 
graphic findings were essentially normal in 
both eyes (Fig. 1). Follow-up six months after 
the injury showed visual acuity to be R.E.: 
20/40 and L.E.: 20/60. Both foveas showed well- 
circumscribed lamellar macular holes (Fig. 2). 

Welding arc maculopathy is an extremely rare 
event. Typically, patients with welding arc 
maculopathy have a central scotoma, metamor- 
phopsia, and chromatopsia. Initially visual 
acuity is reduced from 20/40 to 20/70. Many 
patients recover in three to six months, al- 
though some experience a permanent visual 
loss. A small yellow spot in the fovea is com- 
mon. This represents retinal edema, which 
gradually subsides over several weeks and may 
be replaced by a small lamellar hole. Mottling 
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Fig. 1 (Uniat, Olk, and Hanish). Fluorescein angiograms were essentially normal three weeks after injury. 
Left, Right eye. Right, Left eye. 





Fig. 2 (Uniat, Olk, and Hanish). Six months after injury, visual acuity was 20/40 in the right eye (left) and 20/60 
in the left eye (right). 
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Episcleral venous pressure is an important 
determinant of intraocular pressure and is in- 
cluded in the Goldmann equation, intraocular 
pressure = F/C + episcleral venous pressure. In 
this equation, F is the rate of aqueous produc- 
tion and C is the facility of outflow. Previously 
described noninvasive episcleral venous pres- 
sure transducers are of three basic types. The 
inflatable diaphragm design consists of a small 
transparent chamber one side of which is a thin 
transparent membrane or diaphragm. The 
chamber is pressurized with air or water and 
placed against the episcleral vein. The pressure 
level is adjusted until the vein underlying it 
begins to collapse; this pressure is taken to be 
the episcleral venous pressure.’ Alternative 
types include solid, force-displacement trans- 
ducers that are pressed against the globe*’ and 
an air-jet device that blows air against the 
vessel to compress it.* With each of these de- 
signs, a slit lamp or microscope is required to 
-provide magnification, illumination, or both. 

Episcleral venous pressure undoubtedly fluc- 
tuates with positioning of the body but since a 
slit lamp is an integral part of the typical mea- 
surement apparatus, it is not usually practical 
to measure episcleral venous pressure with the 





Fig. 1 (Friberg). The transparent Plexiglas trans- 
ducer fitted with a latex membrane uses ambient 
illumination and provides magnification, 





8 


Fig. 2 (Friberg). Dimensions of the transducer in 
millimeters. The horizontal hole near the viewing 
surface accepts a hollow tube through which the 
diaphragm is pressurized. The tube is also used as a 
handle. A tiny vertical hole is drilled through to the 
transducer tip to inflate the membrane. Grooves 
along the side permit small rubber bands or O-rings 
to secure the latex membrane to the transducer. 


subject in any position other than upright. 
Linner, Rickenbach, and Werner’ measured su- 
pine episcleral venous pressure using a special 
transducer that incorporated a light source and 
was viewed through a microscope. They found 
that the episcleral venous pressure was about 1 
mm higher in the supine position than in the 
upright position. 

‘To measure episcleral venous pressure with a 
subject in various body positions, I designed a 
portable Plexiglas pressure transducer that 
does not require a slit lamp or microscope for 
its use (Figs. 1 and 2). The transducer is tapered 
so that the viewing surface has a relatively 
large area to increase the light-gathering 
power. Only ambient room light is needed for 
illumination. A lens approximately 60 diopters 


in power is ground onto the viewing surface to. 
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provide sufficient magnification for observa- 
tion of the episcleral veins. A latex diaphragm 
is pressurized with a sphygmomanometer con- 
nected to a water monameter as previously 
described.’ 

I used this system to measure the episcleral 
venous pressure in ten normal volunteers (20 
eyes) 18 to 35 years old in the supine position. 
Two episcleral veins in separate quadrants were 
studied and two determinations were made in 
each location. The end point was taken as the 
pressure required to just collapse the underly- 
ing vein. The resultant mean episcleral venous 
pressure for these volunteers was 9.1 + 1.8 mm 
Hg; this compared reasonably well to the mean 
value of 9.0 + 1.6 mm Hg obtained by Phelps 
and Armaly* whose subjects were in the sitting 
position. In situations where a measurement of 
episcleral venous pressure is desired but slit- 
lamp devices are impractical, a portable trans- 
ducer such as the one described may prove 
useful. 
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Bacterial and viral infections can be spread 
through a patient’s contact with an infected 
tonometer.’ The Goldmann applanation to- 
nometer is the most widely used instrument for 
intraocular pressure measurement. Various 
methods have been proposed for sterilization 
of the prism of the Goldmann tonometer, but 
they seem to be unsatisfactory since they are at 
least one of the following: (1) unreliable, espe- 
cially in the case of viral infections; (2) imprac- 
tical, (3) time-consuming; (4) possibly damag- 
ing to the double prism.** Nardi and associates! 
recently suggested that the tip of the prism be 


covered with a thin sterile disposable PVC film _ aS 


to prevent direct contact between an eye with > 
suspected infection and the prism.! : 

We found this concept attractive but since we 
do not have the apparatus described by Nardi — 
and associates, we searched for an alternative. 
We found that a common laboratory material, 
Parafilm “M,” is an excellent substitute. Para- 
film “M” is supplied as a sheet. It is a hydro- 
phobic, highly plastic material normally used 
to cover a test tube opening. One side is cov- 
ered with paper to facilitate handling. 

We use the following method: We cut the 


material into 1-inch squares. Holding the Para- 


film to the side of the prism with one finger 
makes it possible to stretch it over the applana- 
tion area. Excessive material over the sides is 
torn away. The Parafilm is applied with the 
paper cover away from the tip of the prism and 
is easily separated when the Parafilm is 
stretched. The smooth, uniform, and thin Para- 
film layer adheres to the prism, allowing the 
surface of the Parafilm to be cleaned with cot- 
ton or tissue paper soaked in 1.5% HCI or a 
similar solution. 

We must emphasize that the Parafilm cover is 
not supposed to be sterile since its purpose is to 
serve as a mechanical barrier to protect the 
prism from contamination. Thus, the usual 
manner of cleaning the tonometer should be 
quite sufficient.** | 

To determine whether the Parafilm cover al- 
tered intraocular pressure, we measured intra- 
ocular pressure in 150 eyes with a large variety 
of ophthalmic conditions. Two measurements 
were done for each eye, one with and one 
without the Parafilm cover. In each case a coin 
was thrown to determine the sequence of exam- 
ination. Calibration of the tonometer was re- 
peated after every ten measurements. Intraoc- 
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ular pressure ranged from 9 to 78 mm Hg. The 
differences in measurements with and without 
the Parafilm cover in each eye are shown in the 
Figure. In 39.3% of the eyes, the measurements 
were equal. More than 80% of the measure- 
_ ments were within normal limits. In no case did 

the difference exceed 3 mm Hg. The difference 
between the two methods was similar to the 
disparity found in repeated measurements.’ 

The Parafilm values tended to be slightly 
higher. This tendency was further analyzed by 
regressional analysis, defining the following 
relationship: 

AT(R) = 0.996 AT(PF) ~ 0.433 r = 0.98; 
P<.001 where AT(R) is regular applanation to- 
nometry and AT(PF) is applanation tonometry 


with Parafilm. 


Thus, when measuring intraocular pressure 
with a Parafilm cover, subtract 0.5 for a mea- 
surement of 20 mm Hg, and 0.6 for a measure- 
ment of 40 mm Hg. 

This correcting factor is actually trivial and 
for all practical purposes can be discarded. 
Patients followed for one to seven days had no 
allergic or toxic reactions. We found that the 
Parafilm cover makes the image of the two 
semicircles somewhat pale, as was reported by 
Nardi and associates,’ but this effect is slight 
and accurate measurements can be made. 





Figure (Assia, Bartov, and 
Blumenthal). The differences 
between regular applanation 
tonometry and applanation 
tonometry with a Parafilm 
cover. 


Parafilm “M” is a common laboratory materi- 
al. The technique is simple and requires little 
time and effort. We believe these qualities allow 
easy and widespread implementation of this 
method for the prevention of contamination of 
the applanation tonometer. 
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Viewing the tip of the infusion cannula after 
its insertion through the pars plana is an essen- 
tial step in the course of pars plana vitrectomy. 
If the tip is obscured by pars plana tissue, the 
cannula has to be withdrawn, the sclerotomy 
revised, and the cannula reinserted into the 
vitreous cavity, free of any overlying tissue.’ If 
infusion fluid is allowed to flow and the infu- 
sion tip does not penetrate completely through 
the pars plana choroid and epithelium, the 
fluid may be directed under the choroid, caus- 
ing a choroidal detachment and possibly obvi- 
ating further surgery. 

Observation of the tip of the cannula is usual- 
ly done by indirect ophthalmoscopy since an 
extremely flat angle of observation is required 
because of the anterior and peripheral location 
of the tip of the cannula in the vitreous cavity. 

Removing the microscope, preparing for in- 
direct ophthalmoscopy, observing the tip of 
the cannula, removing the indirect ophthalmo- 
scope, and repositioning the microscope are 
the essential but time- and energy-consuming 
steps usually required. Throughout the proce- 
dure the infusion tube must be held by hand to 
prevent injuring the lens in a phakic eye and 
the retina, especially when it is detached. 

We found that we can obtain an excellent 
view of the tip of the infusion cannula by 
observing its reflected image with the opera- 
ting microscope, in a small convex mirror held 
tilted about 30 degrees to the vertical at the 
corneoscleral limbus (Figure). We use a small 
convex mirror with a radius of curvature of 
about 8 cm, that is, approximately —25 diop- 
ters. The mirror is made of a chrome-plated 
light plastic material normally used for stick-on 
automobile side mirrors. This kind of lens is 
scratch-resistant, optically good, can be gas- 
sterilized, and costs about $1. We cut and file 
two opposing sides of this round mirror until 
the edges are smooth, producing an oblong 





Figure (Bartov, Moisseiev and Treister), A 
through-the-microscope view of the tip of the infu- 
sion cannula reflected by a tilted convex mirror held 
at the opposite corneoscleral limbus. The fingers of 
the surgeon holding the tube of the infusion cannula 
can be seen in the mirror. 


that is easier to handle. The convex optics 
neutralize to some extent the positive dioptric 
power of the cornea and lens, thus placing the 
virtual image of the tip of the cannula at a 
distance of about 14 mm from the surface of the 
mirror for a phakic eye and at about 13 mm in 
an aphakic eye, with little change in size. When 
we use a plano mirror, the image of the tip of 
the cannula is about twice its real size and is 
about 21 mm from the surface of the mirror ina 
phakic eye and about 19.6 mm in an aphakic 
eye. The convex mirror allows a larger field of 
view and requires less adjusting of the micro- 
scope to focus on the virtual image. For this 
reason, we prefer the convex mirror to a plano 
one. Placing the mirror at the corneoscleral 
limbus on the side opposite the cannula and 
directing and focusing the microscope require 
little time and only a small effort. This, and the 
magnified view through the microscope, con- 
stitute obvious advantages. We recommend re- 
placing indirect ophthalmoscopy with this 
method for viewing the tip of the infusion 
cannula in vitreous surgery. 
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An obese woman can pose a difficult problem 
while undergoing laser therapy. The abundant 
breast tissue encroaches into the working area 
and prevents the anterior excursion of the de- 
livery apparatus. This makes it difficult to 
achieve and maintain accurate and steady fo- 
cusing of the laser beam. This problem is fur- 
ther compounded by thoracic respiration in 
such patients. 

We have a simple solution to this problem: A 
light rectangular metallic plate with blunt 
edges is interposed between the anterior tho- 
racic wall and the pillars of the chin rest, with 





Figure (Kaushik and Leatherbarrow). Light metal- 
lic plate interposed between the chest wall and the 
chin rest. Impediment to laser delivery apparatus is 
eliminated. 


the plate supported on the patient’s lap (Fig- 
ure). The working area is thus freed of all 
impediments to free excursion and easy and 
safe focusing of the laser beam is possible. A 
slight degree of cervical extension may be re- 
quired from the patient but this is well tolerat- 
ed. No permanent adjustments to the laser 
mount are necessary, and the plate can simply 
be stored until required. We find this simple 
device very helpful when undertaking laser 
therapy in such patients. 
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the Preparation of Conjunctival 
Smears 
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A direct immunofluorescent monoclonal an- 
tibody test for Chlamydia trachomatis which em- 
ploys Dacron swabs for preparing smears has 
recently been approved by the Food and Drug 
Administration for use in the diagnosis of chla- 
mydial neonatal conjunctivitis.’ The routine 
evaluation of neonatal conjunctivitis also in- 
cludes the preparation of gram- and Giemsa- 
stained conjunctival smears. We compared the 
efficacy of Dacron swabs to that of a platinum 
Kimura spatula in preparing conjunctival 
smears for cytologic examination. 

One eye from each of nine human neonates 
with acute conjunctivitis and two eyes from 
each of nine cynomolgus monkeys with experi- 
mental acute chlamydial conjunctivitis (inclu- 
sion conjunctivitis) were studied. We used a 
fresh Dacron swab and a platinum spatula to 
prepare replicate conjunctival smears from 
each eye. The order of the scraping method was 
alternated. Giemsa staining was done in the 
usual fashion. The slides were coverslipped 
and then coded by one of us (S.J.) masked in 
regard to the sampling technique. We graded 
cellular distribution on a scale of 0 to 4 (0, 
material insufficient for analysis; 4, large num- 
bers of evenly distributed cells) and cellular 
preservation on a scale of 1 to 3 (1, poor; 2, 
adequate; 3, optimal). 
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TABLE 
MEAN GRADING OF CONJUNCTIVAL SMEARS 


MEAN GRADE 
SMEARS DACRON SWAB PLATINUM SPATULA 

Monkeys 

No. 18 18 

Cellular distribution 0.7+ 49 22+ 4.4 

Cytologic detail 2.1 25:3 24259 
Humans 

No. 9 9 

Cellular distribution 05 + 2.7 14 £27 

Cytologic detail 0.7 = 2.6 1.0 + 3.0 


Overall, the quality of conjunctival smears 
prepared with a platinum spatula were superi- 
or to those prepared with Dacron swabs 
(Table). 

Ideally, a platinum spatula should be used in 
preparing conjunctival smears for routine cyto- 
logic staining because epithelial cells are well 
distributed, cellular structure is preserved, and 
chlamydial inclusion bodies are more easily 
identified. However, the platinum spatula is 
unwieldy for neonates and might lead to more 
scraping-related complications (for example, 
corneal abrasions), than the small, soft Dacron 
swab. We demonstrated inclusion bodies on 
Giemsa-stained conjunctival smears prepared 
with Dacron swabs in 41% patients with 
positive chlamydial cultures.’ This compared 
favorably with previous studies with a plati- 
num spatula in which positive cytologic 
findings were noted in 22% to 56% of patients 
with culture-proven chlamydial conjunctivi- 
tis.” 

Thus, we recommend the platinum spatula in 
most cases, but if a platinum spatula is difficult 
or risky, a Dacron swab provides an adequate 
conjunctival smear. Slides for monoclonal anti- 
body staining for C. trachomatis are best pre- 
pared with Dacron swabs. Preservation of cyto- 
logic detail is unnecessary. The disruption of 
cells with subsequent release of additional ele- 
mentary bodies heightens the probability of 
diagnosing chlamydial conjunctivitis. 
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Projection microscopy is a technique for 
viewing histologic specimens by observing 
magnified real images projected onto a screen. 
This technique is usually employed as a teach- 
ing aid or when a microscopy specimen has to 
be viewed and discussed by several people. We 
regularly employ projection microscopy on our 
weekly rounds to view pathologic specimens 
from patients being discussed. 

Implementing this technique usually re- 
quires purchasing a projection microscope that 
costs several thousand dollars and setting it 
up, requiring some time and effort. 

We found that the Haag-Streit 900 slit lamp 
and its eyepiece can be used for projecting a 
magnified image of a pathologic slide onto a 
wall or a screen with no expense and little 
effort. 

Turn the slit-lamp light to maximum, maxi- 
mally widen the slit beam, swivel the slit beam 
in the direction you wish to project, place the 
microscopy slide about 7.5 cm from the mirror 
at the point where the slit beam is smallest, 
brightest, and in focus, and place the eyepiece 
with the wide flange toward the specimen on 
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Figure (Bartov, Moisseiev, and Blumenthal). Meth- 
od of holding the eyepiece and the microscopy slide 
in relation to the slit lamp for projection microscopy. 


the side away from the slit lamp in the direction 
of the light (Figure). Holding the eyepiece at a 
distance of about 1 cm from the slide, move it 
back and forth a little until the projected image 
is sharp. To view different areas, move the 
specimen in a plane perpendicular to the direc- 
tion of the light beam. After obtaining a sharp 
and bright image, keep the eyepiece fixed and 
move only the specimen. 

Using the x16 eyepiece of the Haag-Streit 900 
slit lamp produces a magnification of x192 
when projected on a screen 3 meters away from 
the slit lamp. Because an eyepiece has an excel- 
lent correction for spherical and chromatic ab- 
errations,'* the image is bright and sharp over 
the projected area and fine “details can be dis- 
cerned in a darkened room. We calculated that 
the numeric aperture of the x16 eyepiece, 
which has a 13-mm frontal lens and a 7-mm 
focal length on the side of the specimen, is 
about 0.68, allowing a limit of sorte of 
about 493 nm at a wavelength of 550 nm.'* This 
resolution is certainly sufficient for need 
strating pathologic phenomena in most slides. 

Ophthalmologists using slit lamps other than 
this model can implement this technique if the 
eyepiece is detachable; if it is not, a detachable 
eyepiece from another slit lamp or even a low- 
magnification objective from a laboratory mi- 
croscope may be used in the same way. 


References 


1. Lipson, S$. G., and Lipson, H.: Optical Physics. 
Cambridge, Cambridge University Press, 1969, pp. 
277-281 and 449-452, 


2. Sears, F. W.: Optics, 3rd ed. Reading, Addison- 
Wesley Publishing Co., 1958, pp. 140-142 and 257- 
268. 


Damama ASN nana A Aii 


Correspondence 


Correspondence concerning recent articles or other mate- 
rial published in Tue Journar should be submitted within 
six weeks of publication. Correspondence must be typed 
double-spaced, on 842 x 11-inch bond paper with 14-inch 
margins on all four sides and should be no more than two 
typewritten pages in length. 

Every effort will be made to resolve controversies between 
the correspondents and the authors of the article before 
formal publication. 


Comparison of Visual Field Defects in 
Normal-Tension Glaucoma and 
High-Tension Glaucoma 


EDITOR: 

We read with interest the article, ‘“Compari- 
son of visual field defects in normal-tension 
glaucoma and high-tension glaucoma” (Am. 
J. Ophthalmol. 101:204, Feb. 1986), by D. 
King, 5. M. Drance, G. Douglas, M. Schulzer, 
and K. Wijsman). In groups matched for simi- 
lar extent of glaucomatous disease by cup- 
disk ratio, the authors found that the distance 
from fixation to the edge of the scotoma was 
greater than in the normal-tension group and 
that there were no differences between the 
groups regarding either slope or depth of the 
scotoma. 

Several important issues were not ad- 
dressed and certain conclusions drawn may, 
therefore, prove misleading. It may be impor- 
tant to match groups of patients for equal 
(and early) stage of disease, but matching by 
cup-disk ratio has limited value. We have no 
estimate of the degree of cupping present be- 
fore the development of glaucoma and the 
characteristics of cupping are probably differ- 
ent in the two (normal- vs high-tension) 
groups. For example, Caprioli and Spaeth! 
found greater “cupping” in a low-tension 
group compared to a high-tension group 
matched for equal amounts of visual field 
loss. King and associates provided no infor- 
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mation regarding total amounts of visual field 
loss in their patients. Information about the 


visual fields is important. Of course, in ad- 


vancing stages of glaucoma we expect pat- 


terns of visual field loss to become similar. 


Therefore, it would not be surprising if the 
static comparisons done by King and associ- 
ates produced different conclusions at differ- 
ent stages of disease (for example early vs 
late). Finally, the rate of progression in optic 
disk or visual field, or both, is perhaps the 
most important consideration in matching 
groups of patients. King and associates did 
not address rates in their comparison study. 
King and associates stated that their 
findings were contrary to those reported by 
Caprioli and Spaeth.? Although this was true, 
there was no analysis of the reasons why the 
results differed, including the potential effects 
of (1) measuring the distance from fixation to 
the edge of the scotoma rather than measur- 
ing the distance from fixation to the deepest 
measured part of the scotoma’; (2) matching 
patients by optic disk rather than visual field, 
especially since the appearance of the optic 
disk in the two categories can be quite differ- 
ent; (3) the higher intraocular pressures in the 
high-tension group of Caprioli and Spaeth’ 
(>30 mm Hg; mean, 35.6 mm Hg), compared 
with those of King and associates (>25 mm 
Hg; mean not given). For these reasons, the 
results of the two studies are not comparable. 
Given the differences in patient selection and 
technique, we are not surprised that the con- 
clusions of King and associates were different 
from those we reported. Readers will need to 
decide, on the basis of information presented 
here and within the manuscripts cited, how 
glaucomatous patients should best be evaluat- 
ed and compared. 
JOSEPH CAPRIOLI, M.D. 
MARVIN SEARS, M.D. 
New Haven, Connecticut 
GEORGE L. SPAETH, M.D. 
Philadelphia, Pennsylvania 
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: Comparison of visual field defects in the 
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Reply 





EDITOR: oe 
Drs. Caprioli and Spaeth’ designed a good ` 
study in which the eyes with low-tension 
glaucoma and intraocular pressures below 21 
mm Hg were compared with eyes with high- 
tension glaucoma and intraocular pressures 
above 30 mm Hg, leaving out the intermedi- 
ate group of patients who might confuse the 
issue. Unfortunately, they used visual field 
techniques whose shortcomings were clearly 
pointed out by Phelps, Harry, and Monta- 
gue.” It is inappropriate to take a grid whose 
points are 6 degrees apart and therefore 9 CAG 
degrees separated diagonally (Octopus 31 or i 
32) and measure the slope of the wall of a as 
scotoma. The interpolation that the computer | 
uses does not add any measured data. Itis ` 
also inappropriate to report on the sensitivity - 
of the deepest part of a scotoma, which they 
call the “trough,” or to measure its distance 
from fixation as a computerized profile based 
on a 6-degree grid will usually miss the deep- 
est part of a scotoma except by chance. To 
confirm their important findings, our studies 
were carried out with a 1-degree profile (Oc- 
topus F2) so directed that the measured static 
profile would identify the sensitivity of the 
“trough” and accurately measure the slope of _ 
the wall of the scotoma. The measurements 
we reported? in both groups of patients were 
appropriate and specially selected. 
It is unlikely that our cutoff of 25 mm Hg 
for the high-tension glaucomas and their 30 
mm Hg upper limit would have accounted for 
our different measurements if there were true 
differences in the visual fields. Caprioli, 
Sears, and Spaeth are right in pointing out 
the shortcomings of our matching with the 
cup-disk ratio but, again, this could only ac- 
count for small differences in our results. 
Their method of matching visual fields using 
the “total loss” from program delta also has a 
shortcoming in that it does not differentiate 
between severe localized losses that can pro- 
duce a large “total loss” and minor genera- 
lized losses that can produce the same score. 
This could result in matching entirely differ- 
ent visual field defects. The matching in both 
studies, therefore, has some shortcomings but 
these are minor compared to the differences 
produced by selecting inappropriate visual 
field techniques for the measurements on. 
which each study is based. an ee 
We would not have carried out the 
exact measurements after Caprioli and Spa: 





















presented their findings if it had not been for 
the important implications to the understand- 
ing of the different pathogenetic mechanisms 
in the glaucomas. A discussion of the impor- 
tance of this controversy is available.4 We 
would, however, agree with Caprioli and 
Spaeth’s conclusions that there are at least 
two pathogenetic mechanisms in the damage 
produced by the glaucomas, but no study has 
managed to indicate definitely which are 
pressure-dependent and which are not. Much 
work needs to be done in this area because it 
is going to help our understanding of all the 
glaucomas. 


DEEN KING, M.D. 

STEPHEN M. DRANCE, M.D. 
GORDON R. DOUGLAS, M.D. 
MICHAEL SCHULZER, M.D. 
KEES WISMAN 

Vancouver, B.C., Canada 
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Comparison of the Effects of Viscoat 
and Healon on Postoperative 
Intraocular Pressure 


EDITOR: 

In their article, “Comparison of the effects 
of Viscoat and Healon on postoperative in- 
traocular pressure” (Am. J. Ophthalmol. 
100:377, Sept. 1985), B. A. Barron, M. Busin, 
C. Page, D. R. Bergsma, and H. E. Kaufman 
discussed the problem of increases in intraoc- 
ular pressure after cataract operations. It is 
generally accepted that postoperative increas- 
es are caused by a number of factors, includ- 


ing debris in the trabecular meshwork from 
zonular remnants, cortex material, and prod- 
ucts of inflammation. 

Viscoelastic materials undoubtedly contrib- 
ute to increased intraocular pressure, particu- 
larly when large amounts are left in the ante- 
rior chamber. I had the impression, however, 
that the increase was comparatively small 
after secondary implantations. 

To clarify this matter, I compared two 
groups with identical intraocular lens im- 
plants (iris claw lenses). One group consisted 
of 61 eyes that underwent planned extracap- 
sular cataract operation. The second group 
consisted of 26 eyes that had had intracap- 
sular surgery previously. These now received 
iris claw lens implants as a secondary proce- 
dure. 

I have described the implantation technique 
in detail elsewhere.' I used a 2% solution of 
methylcellulose in all the operations.” The 
wounds were closed with interrupted X- 
shaped 10-0 nylon sutures. The operation and 
postoperative course were uneventful in all 
eyes. All patients received 500 mg of acetazol- 
amide the night of the operation. The next 
morning applanation tonometry was per- 
formed. 

The group with extracapsular cataract ex- 
traction and primary implantation had a mean 
(+5.D.) intraocular pressure of 36.8 + 15.1 
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Figure (Fechner) Intraocular pressure after pri- 
mary and secondary implantation of intraocular iris 
claw lenses. All patients received 500 mg of acetazol- 
amide on the evening of the operation. From day 2 
onward, different means of decreasing the intraocu- 
lar pressure were used as needed. 
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mm Hg; the secondary implantation group 
had a mean intraocular pressure of 21.6 + 
10.0 mm Hg. The difference was highly signif- 
icant P<.001 (Figure). 

I drew the following conclusions: The much 
higher increases in intraocular pressure in the 
primary implantation group must have result- 
ed from factors unrelated to the viscous mate- 
rial (2% methylcellulose). The latter was evi- 
dently only a small factor in the postoperative 
increase. One cannot obtain reliable results 
with respect to the effect of various viscous 
materials if one compares groups of primary 
implantations—as Barron and associates did— 
because of the many different factors in- 
volved. It would be better to compare the ef- 
fects of different viscous materials using sec- 
ondary implantation cases only. This, of 
course, requires that the necessary number of 
secondary operations be available. 

P. U. FECHNER 
Hannover, West Germany 
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Reply — 


EDITOR: 

We agree with Dr. Fechner that postopera- 
tive increases in intraocular pressure after un- 
complicated extracapsular cataract extraction 
and posterior chamber intraocular lens im- 
plantation result from several factors, as stat- 
ed in our article. It would be ideal to elimi- 
nate all other known causes when comparing 
viscoelastic substances, but this is not clinical- 
ly possible. The comparison of viscoelastic 
substances in secondary intraocular lens im- 
plantation eliminates the influence of cortical 
debris on postoperative intraocular pressure, 
but it does not eliminate other factors, such 
as surgical damage to the trabecular mesh- 
work, breakdown of the blood-aqueous barri- 
er, and inflammation. At the present time we 
prefer aphakic epikeratophakia in aphakic pa- 






tients who are intolerant of aphakic spectacles © 
and contact lenses, and rarely implant intra- 
ocular lenses secondarily because of the great- | 
er risks associated with this procedure. 

Dr. Fechner used methylcellulose, which 
may differ from sodium hyaluronate or sodi- 
um chondroitin sulfate in its ability to in- 
crease intraocular pressure. He did not speci- 
fy the amounts of methylcellulose left in the 
eyes at the end of the procedures, or whether 
they differed between the two groups of pa- 
tients. A significant number of patients in the 
secondary implantation group had high intra- 
ocular pressures (mean, 21.6 + 10.0 mm Hg), 
and one wonders whether there may have 
been some patients with very low postopera- 
tive intraocular pressures that reduced the 
mean. 

Because viscoelastic substances are used 
most frequently in primary intraocular lens 
implantation, we would like to stress the im- 
portant message of our article, which is that 
dangerously increased postoperative intraocu- 
lar pressures may occur after extracapsular 
cataract extraction and posterior chamber in- 
traocular lens implantation. Aspirating either 
the Healon or Viscoat from the eye at the end 
of the procedure does not prevent these in- 
creases in every case. In addition, measure- 
ment of the intraocular pressure the morning 
after surgery is insufficient to document early 
increases. 





BRUCE A. BARRON, M.D. 
MASSIMO BUSIN, M.D. 
CATSY PAGE, B.S. 

DONALD R. BERGSMA, M.D. 
HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 











Linear Regression Software for 
intraocular Lens Implant Power 
Calculation 


EDITOR: 

We would like to compliment E. H. Thall, 
W. J. Reinhart, and D. Sabol on their article, 
‘‘Linear regression software for intraocular 
lens implant power calculation’ (Am. J. Oph- 
thalmol. 101:597, May 1986), and their unself- 
ish sharing of an important program. 

We developed the first linear regression 








equation for intraocular lens power in 1978. 
We have always promoted the development of 
linear regression equations for each type of 
lens and surgical technique. The required 
power differs if the intraocular lens is in the 
capsular bag or in the ciliary sulcus, if it is 
turned with the plano surface forward, and it 
varies with each type of lens and with each 
manufacturer (T. L. Loyd and J. P. Gills, un- 
published data).! 

We have never advocated the use of the 
SRK formula because we have found it to be 
too simplistic and inaccurate. We have re- 
searched polynomial regression formulas and 
© have done multiple linear regressions for eyes 
< with long, short, and medium axial lengths. 
< We developed a simple linear regression com- 
-puter program several years ago that can be 
‘run on a Commodore 64 computer, although 
< we believe the program of Thall, Reinhart, and 
Sabol to be superior. 

- We hope that many surgeons around the 
< world will take this opportunity to utilize the 
program that is now available. 
TOM L. LOYD, P.A. 

JAMES P. GILLS, M.D. 

Tarpon Springs, Florida 

















Reference 











1. Loyd, T. L., and Gills, J. P.: Minimizing intra- 
ocular lens selection errors. In Emery, J. M., and 
Jacobson, A. C. (eds.): Current Concepts in Cataract 
“Surgery. Selected Proceedings of the Sixth Biennial 
Cataract Surgical Congress. St. Louis, C. V. Mosby, 
1980. 


Reply _. 


~ EDITOR: 

zo We thank Loyd and Gills for their kind re- 

-= marks about our program. We did not cite 

©- = their work because the origin of empiric intra- 

ocular lens power equations was not ger- 
mane. 

„We are pleased that a surgeon of Dr. Gills’s 
experience agrees that personal empiric equa- 
tions constitute the best means of implant 
power selection. Unfortunately, few practi- 

-> tioners are currently using this method, par- 
ee tially because of practical problems in devel- 
= oping such formulas. We hope that our 

_.. software overcomes some of the obstacles for 
_.. those with access to an IBM PC or compatible 
computer. Distribution of similar programs 








will further popularize this approach, so we 
encourage Loyd and Gills to make their Com- 
modore 64 software readily available if it is 
not already. 

We also agree that accuracy can be en- 
hanced by partitioning the database and de- 
riving separate formulas for short, medium, 
and long eyes. As we stated in the final sen- 
tence of our paper, the program has this ca- 
pability. Polynomial regressions are not as 
well established, and their theoretical advan- 
tage, if any, is diminished if one does subdi- 
vide the database. Consequently, we based 
the program on the more familiar linear re- 
gression. 

E. H. THALL, M.D. 
W. J. REINHART 
D. SABOL 
Cleveland, Ohio 





Correction of Upper Eyelid Retraction 
Using Tissue Removed in 
Blepharoptosis Repair 


EDITOR: 

I read with interest the technique described 
by J. S. Crawford in the article, “Correction 
of upper eyelid retraction using tissue re- 
moved in blepharoptosis repair” (Am. J. Oph- 
thalmol. 101:600, May 1986), for simultaneous 
correction of ipsilateral blepharoptosis and 
contralateral eyelid retraction. Certainly one 
cannot argue with the excellent postoperative 
results presented. The one problem I foresee 
with this technique is the difficulty of predict- 
ing which patients will be suitable candidates 
for combined surgery. It is well known that a 
significant percentage of patients with unilat- 
eral blepharoptosis will experience lowering 
of the contralateral eyelid after blepharoptosis 
repair as a result of decreased neurogenic 
stimulation (Hering’s law).'* Although Dr. 
Crawford recognizes this phenomenon, he be- 
lieves that it will result in only minor changes 
in eyelid position postoperatively. It has been 
my experience, however, and that of others,! 
that it may be responsible for significant 
changes of a magnitude comparable to that 
achieved by Dr. Crawford with bilateral eye- 
lid surgery. 

An illustrative case is that of a 56-year-old 
woman who had a one-year history of blepha- 
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Figure (Kersten). Left, Preoperative right upper eyelid blepharoptosis and contralateral eyelid retraction. 
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Right, Postoperative appearance. Surgery confined to elevating the blepharoptotic eyelid resulted in resolution 


of the contralateral retraction. 


roptosis of the right upper eyelid and retrac- 
tion of the left upper eyelid (Figure, left). Le- 
vator palpebrae superioris muscle function 
was normal bilaterally and no von Graefe sign 
could be elicited, but there was a subtle Kirby 
sign. Exophthalmometric reading was 20 mm 
bilaterally and A-scan echography showed the 
muscles to be “borderline” enlarged bilateral- 
ly. Results of thyroid studies were within nor- 
mal limits. The contralateral retraction failed 
to respond to a ten-minute trial of taping up 
of the blepharoptotic eyelid. 

It was my impression that the patient had a 
levator muscle disinsertional blepharoptosis 
of the right upper eyelid, and contralateral 
eyelid retraction caused by either Hering’s 
law or possible euthyroid Graves’ disease. 
Aponeurotic blepharoptosis repair was per- 
formed, but because of concern about the 
possibility of underlying Graves’ disease, a 
purposeful slight undercorrection was at- 
tempted for fear of subsequent retraction. On 
the first postoperative day, the patient still 
exhibited retraction of the left upper eyelid 
but also had slight residual blepharoptosis 
and swelling on the right side. Examination 
one week postoperatively disclosed a slight 
undercorrection of the blepharoptosis and 
spontaneous resolution of the contralateral 
eyelid retraction (Figure, right). 

The degree of change in this patient's con- 
tralateral eyelid height before and after sur- 
gery, although not as marked as that in Dr. 
Crawford’s Case 3, appears similar to those in 
his Cases 1, 2, 4, and 5. Ways of anticipating 
which patients will experience a postoperative 
contralateral drop have been discussed,’ but it 
has been my experience that one often cannot 
identify these patients either preoperatively 
or intraoperatively. Because good results can 


be obtained in repair of eyelid retraction with- 
out the use of ‘spacers,’ the availability of 
homologous tissue at the time of blepharopto- 
sis surgery seems insufficient reason to sub- 
ject patients with less than marked eyelid re- 
traction to bilateral simultaneous eyelid 
surgery. I am concerned that when the mag- 
nitude of preoperative neurogenic over- 
stimulation cannot be precisely known, bilat- 
eral eyelid surgery might be unnecessary and 
could result in overcorrection of the recessed 
eyelid, as I believe would have occurred with 
this technique in the patient described here. 
ROBERT C. KERSTEN, M.D. 
Cincinnati, Ohio 
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EDITOR: 

I agree with Dr. Kersten that it is not easy 
to decide which patients are suitable for com- 
bined surgery. 

I mentioned in my article that a number of 
patients have a small amount of elevation of 
the normal eyelid as a result of Hering’s law; 
however, four of the patients described had | 


eyelid retraction caused by either thyroid dis- — ae 


ease or overcorrection of blepharoptosis. 












I believe that the procedure is most useful 
where the eyelid retraction is caused by a 
shortening of the eyelid, as shown in Case 3. 
Correction of this patient’s left upper eyelid 
blepharoptosis would not have lowered the 
other retracted eyelid. Patient 1 had marked 
bilateral eyelid retraction before the right le- 
vator muscle was recessed. When the levator 
muscle recession resulted in overcorrection, 
the other upper eyelid was in the same posi- 
tion as before the surgery. (The retraction 
was not increased as a result of Hering’ s 
law.) 

The bilateral surgery did not incapacitate 
the patients since no bandages were applied 
to either eye. 

I thank Dr. Kersten for his interesting dis- 
cussion. 

JOHN S. CRAWFORD, M.D. 
Toronto, Ontario, Canada 








Retinal Fluorescein Leakage in Retinitis 
Pigmentosa 


EDITOR: 

I read with interest the article, “Retinal flu- 
orescein leakage in retinitis pigmentosa” 
(Am. J. Ophthalmol. 101:354, March 1986), in 
which D. A. Newsome described 82 consecu- 
tive patients with retinitis pigmentosa. Of 
these, 78 underwent fluorescein angiography. 
The stereoscopic angiograms disclosed altera- 


A _ tions of the blood-retinal barrier, primarily at 
-© the level of the retinal pigment epithelium, in 


60 patients. The macula most frequently 
showed leakage, followed by the optic disk, 


x _ the arcade areas, and the periphery. A few 
- individuals exhibited leakage from the peri- 


foveal retinal vessels. None of these patients 
showed peripheral vascular changes resem- 
bling Coats’ disease. According to Dr. 
Newsome, central visual function may be 
compromised in patients with retinitis pig- 
mentosa not only by the primary disease 
process but also by a complication of this dis- 
ease process—chronic central retinal edema. 
I have studied 73 consecutive patients with 
retinitis pigmentosa who underwent fluores- 
cein angiography; alterations of the blood-ret- 
inal barrier were present in 63 of the 73. The 
most frequent site of the breakdown of the 
blood-retinal barrier was the retinal pigment 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


sae LL LALLA LLL ALLA OT aA nenitetttiendnmseninineeshittipnininnmnemmnmin 





September, 1986 


epithelium. In all my cases the leakage was 
always bilateral and the vascular leakage 
(perifoveal, from the arcade, optic disk, and 
periphery) was present in 27 cases. 

In contrast to Newsome, I have seen four 
patients with peripheral vascular abnormali- 
ties resembling Coats’ disease. Two cases oc- 
curred in a family with retinitis pigmentosa of 
the dominant type. Two brothers had bilateral 
peripheral retinal telangiectasia very similar 
to that seen in Coats’ disease.! Another case 
was that of a 33-year-old woman with retinitis 
pigmentosa of the dominant type and serious 
bilateral vascular abnormalities resembling 
Coats’ disease. One eye was blind because of 
complicated retinal detachment, rubeosis 
iridis, and secondary glaucoma. The fellow 
eye showed the typical peripheral vascular ab- 
normalities. The last case was a recessive type 
of retinitis pigmentosa and the typical periph- 
eral vascular abnormalities of Coats’-like syn- 
drome were unilateral. 

In the first three cases, strong lipidic exuda- 
tions were always present, sometimes also in 
the macular area. The vascular anomalies 
were situated at the equator in the inferior 
retina in three cases; in the fourth, they were 
at the equator at the 3 o’clock position. In the 
two brothers it was possible to observe the 
progression of the peripheral vascular abnor- 
malities for three years. | 

These cases were treated with the argon 
laser and cryotherapy. Treatment was always 
more difficult than that in typical Coats’ dis- 
ease. 

I agree with Dr. Newsome that it is difficult 
but important to understand whether the vas- 
cular abnormalities (mild or serious) are sec- 
ondary changes to retinal degeneration or a 
primary vascular anomaly. 

However, in my experience, the complica- 
tions caused by the presence of symptoms re- 
sembling Coats’ disease associated with reti- 
nitis pigmentosa occur in a respectable 
percentage of cases of all types of retinitis 
pigmentosa and they are always serious. 

ATTILIO SPALLONE, M.D. 
Mulan, Italy 
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Reply 


EDITOR: 

Dr. Spallone’s experience with fluorescein 
leakage in retinitis pigmentosa nicely con- 
firms and expands my observations. I agree 
with Dr. Spallone that there is a small, but 
troublesome, number of patients with retinitis 
pigmentosa who have a syndrome resembling 
Coats’ disease and who can be difficult to 
treat. 

In my own experience, the prevalence of a 
pattern resembling Coats’ disease associated 
with pigmentary retinopathy has been ap- 
proximately 1 in 400 patients. 














< Correspondence 





The strong association that Spallone de- nae 
scribes of dominant retinitis pigmentosa with f 
Coats’ disease is interesting. One possible in- 
terpretation is that his patient group included -> 
an unusually large number of persons with + 
genetically influenced covariation. 

A better understanding of the fluorescein 
permeability alterations in retinitis pigmento- 
sa should improve our understanding of the 
vision-reducing and vision-destroying proc- 
esses of this clinical syndrome. G 
DAVID A. NEWSOME, M.D. 

New Orleans, Louisiana ` 























BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Toxicology of the Eye, 3rd ed. By W. Morton 
Grant. Springfield, Charles C Thomas, 1986. 
1083 pages, index. $125 


Reviewed by F. T. FRAUNFELDER 
Portland, Oregon 


Every ten years, Grant updates his classic 
reference work on ocular toxicology. Rarely 
does one author write a large text on such a 
complex subject with such high quality, com- 
pleteness, and clarity. The bibliographic refer- 
ences have increased to more than 7,000, ap- 
proximately a 40% increase from the second 
edition. The number of substances covered in 
this edition is more than 2,800. The titles of 
most references are now given in English, in 
keeping with current trends in abstracting sys- 
tems. The amount of cross-referencing in the 
index has steadily increased, both for syno- 
nyms and for substances responsible for similar 
types of toxic effects. Although portions of the 
older text have been deleted, the new index 
tells the reader where to find them in the 


E previous edition. For most bibliographic refer- 


ences, a space-saving system of superscript 
letters and numbers has been added. Each drug 
or chemical is presented and discussed in a way 
that makes it useful to the clinician. Animal 
and human data are combined. This is an out- 
standing book and it will, like the two previous 
editions, become a standard reference text for 


= every ophthalmologist’s office, every emergen- 


cy room, and every poison control center. 
Grant has again provided a superior text and I 
recommend it highly to all ophthalmologists 
and those interested in ocular toxicology. 


Mateen renter tytn itg—rea tyres no 


Computers in Medicine. By Jonathan Javitt. Phil- 
adeiphia, W. B. Saunders, 1986. Softcover, 336 
pages, glossary, illustrated. $14.95 


Reviewed by Jonn T. THOMPSON 
Baltimore, Maryland 


“Computers in Medicine” differs from many 
other books that try to teach the novice how to 
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use computers. This book helps to fill the gap 
between physicians interested in learning 
about computers and physicians who are 
knowledgeable in the use of computers. It gives 
an overview of the ways in which computers 
are now used in medicine and speculates on 
their future applications. The chapters, written 
by various authors, include discussions of mi- 
crocomputer hardware and software, the ad- 
vantages and disadvantages of microcomputers 
(personal computers) vs larger mainframe com- 
puters, the use of word processing, spread- 
sheet and database software, telecommuni- 
cations, networking, computers in medical ed- 
ucation, computerized history taking, and 
artificial-intelligence expert systems aiding di- 
agnosis and treatment. 

The greatest strengths of this book are the 
discussions of computer hardware, electronic 
networks (telecommunications), and compu- 
terized medical records. Most physicians con- 
sidering computerizing their offices would ben- 
efit from the information and advice given in 
these chapters. The chapter on expert systems 
and artificial intelligence presents some excit- 
ing uses for computers in medicine but is too 
abstract for a book of this scope. There is a brief 
glossary but it does not cover all the terminolo- 
gy used in the book. Most of the book, how- 
ever, is written at a fairly basic level and it is 
informative. 

This book will not tell you which computer 
system or software package to buy, but it may 
help you make a realistic decision about how to 
use a computer in your profession. 


The Eye in Systemic Disease. By Jack J. Kanski. 
Stoneham, Butterworth Publishers, 1986. Soft- 
cover, 250 pages, index, illustrated. $59.95 


Reviewed by THomas M. AABERG 
Milwaukee, Wisconsin 


This book deals with ocular manifestations of 
systemic disorders. In each of the 18 chapters 
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the author describes the various disease enti- 
ties in generic terms of the main systemic fea- 
tures and follows with a more detailed descrip- 
tion of the ocular manifestations of the disease. 
Some chapters are devoted to single disease 
entities (diabetes and thyroid disease, for ex- 
ample), but most of the book is organized 
under wide organ structure headings such as 
cardiovascular disorders, blood dyscrasias, 
systemic infections, and infestations. The bibli- 
ographies for each chapter are brief and are 
intended to provide only “key references” that 
the reader can use to begin a more thorough 
literature search. 

The initial chapter on thyroid disease has 
good illustrative photographs of all related eye- 
lid disorders, motility disorders, and the exter- 
nal signs of thyroid ophthalmopathy. 

The chapter on diabetic retinopathy has rep- 
resentative photographs of nonproliferative, 
preproliferative, and proliferative retinopathy 
through the stages of traction, retinal detach- 
ment, and vitreous hemorrhage. The chapter is 
abbreviated and mentions only briefly the role 
of photocoagulation and vitrectomy in various 
stages of the disease process. No mention is 
made of the published results of randomized 
clinical trials in the United States (photocoagu- 
lation of the parafoveal microangiopathy of 
maculopathy or of vitrectomy in long-standing 
vitreous hemorrhage). Complications of the 
disorder are also treated very briefly, and the 
most devastating complication, neovascular 
glaucoma, is not mentioned at all. 

The chapter on cardiovascular diseases deals 
with hypertensive retinopathy, embolization, 
and arteriolosclerotic retinopathy. The pictures 
are good but the discussion of management is 
brief and does not give adequate direction toa 
clinician who needs to know which patient 
should be examined for possible vascular sur- 
gery. 

There are chapters on connective tissue dis- 
eases, seronegative arthritides, systemic gran- 
ulomas, systemic infections, skin disorders, 
and systemic malignancies. In general, they 
cover the territory briefly but are nicely illus- 
trated. 

This text will be useful for nonophthal- 
mologic physicians who wish to have an intro- 
duction to ophthalmologic manifestations of 
disease processes. Since entire texts have been 
written about the subjects presented in each 
chapter, it will be necessary for readers to go to 
other sources to expand their knowledge in the 
areas surveyed. 


"Book Reviews | 





Intravitreal Surgery. Principles and Practice. By — 
Gholam A. Peyman and Joel A. Schulman. — 
East Norwalk, Apple-Century-Crofts, 1986. 465 
pages, index, illustrated. $125 


Reviewed by STEVE CHARLES 
Memphis, Tennessee 


This is a broad review of alternative concepts 
in anterior and posterior vitrectomy. The refer- 
ences are exhaustive and coupled with detailed 
explanations of the opinions of others. The 


discussions of research areas of particular in- . Se 
terest to the authors (intravitreal antibiotics, 
eye wall resection, and neodymium-YAG laser = 


vitreous surgery) provide no surprises. The 


anatomic, biochemical, histopathologic, and o 


pharmacologic bases for clinical practice are | 
well developed. Clinical and histopathologic _ 
pictures complement the drawings that are the | 
usual fare in surgical texts. The explanation of 
“tamponade” and some of the surgical tech- 
niques espoused do not agree with many con- 
temporary views. Most vitreous surgeons use a 
divided, 20-gauge system, while this text em- _ 
phasizes full-function probes with instruments 


of widely varying sizes. For these reasons, this _ 
book offers excellent background material for — 


the novice vitreous surgeon rather than being ao 


definitive guide to the most advanced tech- | 


niques. A further strength of this book is its — 
careful explanation of the many and varied — 
diseases affecting the vitreous cavity and retina. — 





Problems in Aesthetic Surgery. Edited by Ross 
Rudolph. St. Louis, C. V. Mosby, 1986. 434 = 


pages, index, illustrated. $69.95 


Reviewed by JONATHAN J. DUTTON 
Durham, North Carolina 


This authoritative volume presents an in- 
depth consideration of basic biologic principles 
related to aesthetic surgery. A total of 27 writ- 
ers from seven medical disciplines (internal 
medicine, dermatology, plastic surgery, gener- 
al surgery, biochemistry, anesthesiology, and 
pathology) contributed to its 19 chapters. 
collaboration reflects the complexity. 
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chemical, physiologic, anatomic, pharmacolog- 
ic, and immunologic interactions of biologic 
tissues as they relate to the clinical practice of 
cosmetic surgery. Unlike many other texts on 
the subject, this volume is dedicated largely to 
basic science considerations of normal tissue 
structure, physiology, and biochemistry in re- 
lation to wound healing that can affect the final 
surgical outcome. Understanding the biologic 
basis for surgical approaches to aesthetic re- 
construction can only lead to better cosmetic 
surgery. 

The first seven chapters deal with aspects of 
wound healing. Epidermal cell kinetics and the 
effects of local tissue environments on the re- 
parative process are discussed along with the 
mechanisms of wound contraction under a va- 
riety of clinical and experimental conditions. 
The discussion of the biomechanical properties 
of skin in relation to scar formation provides an 


enlightening understanding of the surgeon’s 


control over the final cosmetic result as well as 
the inherent limitations. The chapter on heal- 
ing in compromised tissues includes a discus- 
sion of smoking and of systemic diseases, the 
influence of drugs, and the role of hyperbaric 
oxygen in the survival of tissue flaps. An un- 
derstanding of the effects of nictoine, hyper- 
tension, and infection is essential for achieving 
acceptable results. 

A chapter on skin grafts and hair transplants 
contains excellent material on the mechanisms 
of vascularization, dermal and epidermal inter- 
actions, pigmentation problems, and graft con- 
traction. In a chapter on keloids and hyper- 
trophic scar formation, the value of various 
treatments is discussed. 

Cosmetic surgeons are well aware of differ- 
ences between young and elderly patients with 
regard to wound repair. A chapter on aging of 
skin discusses the anatomic and physiologic 


ae changes associated with aging and evaluation 


the implications of changes in cellular prolife- 
ration and repair with respect to wound heal- 
ing. Age-related changes in epidermis, dermal 
fibroblasts, and vasculature, skin appendages, 
and melanocytes as well as changes in response 
to injury, chemical clearance, and immune re- 
sponsiveness all have implications for the cos- 
metic surgeon. The last several chapters are 
devoted to the clinical uses of dermabrasion 
and chemical peels on the face, and the use of 
lasers in the treatment of port-wine stain he- 
mangiomas. A chapter on cosmetics and skin 
preparations provides the cosmetic surgeon 
with a guide for educating patients about nor- 


mal skin care and methods to prevent prema- 
ture aging of skin. 

This volume provides the basic data on which 
to make therapeutic decisions. It is well writ- 
ten, carefully organized, and provides a very 
welcome and much needed reference source for 
the cosmetic surgeon. 





Retinal Detachment. By Jack J. Kanski. Stone- 
ham, Butterworth Publishers, 1986. 162 pages, 
index, illustrated. $75 


Reviewed by THomas M. AABERG 
Milwaukee, Wisconsin 


This book is intended for general ophthal- 
mologists and ophthalmologists in training. In 
the opening chapters the author describes ex- 
amination techniques and the disorders tend- 
ing to produce retinal tears and holes with a 
brief discussion of the probability of various 
retina-weakening (rhegmatogenic) degenera- 
tions progressing to actual retinal detachment. 

The illustrations, done by Terry Tarrant, are 
excellent. Mr. Tarrant is known for his ability to 
draw retinal abnormalities, particularly those 
associated with retinal detachment. The early 
chapters provide a checklist of procedures nec- 
essary for diagnosing the nature of the detach- 
ment, finding the cause, and performing the 
necessary preoperative steps (dilation of the 
pupil, prophylactic antibiotics, cutting eyelash- 
es, and the like). The section on surgical princi- 
ples is confined to exoplant surgery. The step- 
by-step description of technique provides the 
details necessary to achieve the goal stated in 
the preface: “enabling the reader to manage in 
a safe manner uncomplicated cases of retinal 
detachment.” The description of complicated 
cases is confined to the American Retina Socie- 
ty’s classification of proliferative vitreoretinop- 
athy and a subsequent definition of air, bal- 
anced salt solution, and silicone oil injection 
into the vitreous. 

A unique approach in this text is the author’s 
format of listing errors and complications fol- 
lowed by ways of preventing them. First, he 
informs the reader of the possible problems the 
surgeon may encounter and then he shows how 
these errors can be avoided. By doing this for 
each step in the procedure, he provides infor- 
mation not found in other texts. 
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This text has a place in the library of general 
ophthalmologists and ophthalmologists in 
training. The ophthalmologist who does only 
occasional retinal detachment surgery will find 
this useful. Surgeons performing complicated 
retinal detachment procedures will need more 
detailed texts. 





Obituary 





PAUL HENKIND, M.D. 
1932-1986 


Each generation of ophthalmologists looks 
back at the previous generation and reflects, 
“There were giants in the earth in those days” 
(Genesis 6:4). The exception to this observation 
was Paul Henkind, who was our own genera- 
tion’s giant in every sense of the word. He was 
large in size, large in appetite, prodigious in 
ability, and spectacular in performance. It was 
with sadness that we learned that this com- 
manding figure died June 24, 1986. 

Paul Henkind was born on Dec. 12, 1932, in 
New York, New York. Except for a brief interval 
for internship at the Henry Ford Hospital in 
Detroit and two years at the Institute of Oph- 
thalmology in London, he spent his life in the 
city of his birth. He began his scholastic career 
in the grade schools of New York and from his 
education at the Bronx High School of Science, 
that mother of Nobel Prize winners, we can 
deduce that even at an early age he showed 
outstanding promise and not solely as a future 
scientist. He also demonstrated athletic ability, 
earning a varsity letter in basketball; so it seems 
likely that even in high school Paul towered 
above his classmates. He continued his scholar- 
ly and athletic career at Columbia University, 
making both the Dean’s list and the varsity 
basketball team. In 1955, after graduation from 
Columbia, he matriculated at the Medical 
School of New York University and here a new 
talent emerged. He became photographic edi- 
tor of the Medical School magazine, “Violet.” 
While in medical school, he received a National 
Council to Combat Blindness Student Fellow- 
ship and also a Fight for Sight Fellowship. 

After internship Paul returned to New York 
in 1960 to start a residency in ophthalmology at 
New York University. On completion of his 
residency he received a fellowship from the 
National Institutes of Health that allowed him 





Figure (Shoch). Paul Henkind, M.D. 


to spend the next two years at the Institute of 
Ophthalmology of the University of London 
where he earned a Ph.D. in pathology. (Twenty 
years later the same institution awarded him a 
Doctor of Science degree.) In 1965 Dr. Henkind 
returned to New York to a teaching and re- 
search career at New York University. In 1970 
he was recruited by the Albert Einstein College 
of Medicine of Yeshiva University and became 
the Frances DeJur Professor and Chairman of 
the Department of Ophthalmology. 

By the time he became chairman he had 
already published some 70 papers, but during 
the next 15 years he published some 200 pa- 
pers, book chapters, and textbooks. He served 
on numerous advisory boards and he was invit- 
ed to give named lectures all over the world: 
the G. Victor Simpson Lecture in Washington, 
D.C., the University of Chicago Alex Krill Lec- 
ture, the Royal College of Surgeons of Canada 
Lecture, the Paul Chandler Lecture at Harvard 
University, the Alan Firmin Lecture in En- 
gland, the Abraham Ticho Lecture in Israel, 
and many others. 

But in my opinion, Dr. Henkind’s capa 
contribution to ophthalmology was not as 








researcher or a lecturer but as an editor. He 
© served on the editorial boards of most of the 
`. prestigious ophthalmic journals: Ophthalmic 
Literature, Investigative Ophthalmology, Sur- 
vey of Ophthalmology, THE AMERICAN JOUR- 
“ NAL OF OPHTHALMOLOGY, and the Archives of 
~ Ophthalmology. His greatest contribution, 
however, was undoubtedly as editor of Oph- 
thalmology, the journal of the American Acad- 
emy of Ophthalmology. This publication prior 
to Dr. Henkind’s editorship was the Transac- 
tions of the American Academy of Ophthalmol- 
= ogy and Otolaryngology. It was devoted pri- 
~- marily to reporting the activities of the various 
_ committees of the Academy and the publishing 
_ Of papers given at the annual meeting. After 
=; the division of the original Academy into two 
> separate academies, the Transactions contin- 
= ued as.a transcript of the annual meeting. Paul 
=  Henkind changed all that. He transferred the 
_ publication to Lippincott, changed its format 
and size, changed its name to Ophthalmology, 
added numerous black-and-white and color il- 
=- lustrations, and converted what was essential- 
~ ly a meeting transactions into a world-class 
© publication. Paul insisted on the privilege of 
rejecting papers that were read at the annual 
meeting if he did not believe them suitable for 
publication. He demanded the right to publish 
significant outside material that had not been 
_ given at the annual meeting. 
> Further, he wrote vigorous, often biting edi- 
-torials that commented not only on articles ina 
particular issue of the magazine but also on 
-what he perceived to be the ethical shortcom- 
ings of some of the members of our specialty. 
By a combination of judicious editorial judg- 



















ment and perceptive editorials, Paul made 
Ophthalmology into a journal of record of gen- 
eral ophthalmology for the entire English- 
speaking ophthalmologic community. 

This, however, was only one side of Paul 
Henkind. He had many interests other than 
ophthalmology. Each of us remembers fondly 
his rapid sketches made at meetings; he was 
adept at catching the essence of a face by 
emphasizing a single feature. He usually gave 
these drawings to the models at the end of the 
meeting and many of us treasure these sketch- 
es, usually slightly derisory, but never mean. 
In addition to his great sketching abilities, Paul 
continued his early interest in photography 
and was usually seen with the latest camera 
model. Perhaps because of his unusual height, 
he loved extremes. He was fond of his Minox 
because it was the smallest 35-mm camera 
available. He admired the Olympus because it 
had the most attachments. He was particularly 
fond of the Polaroid camera and purchased 
each new model as it appeared so that he could 
turn out pictures more rapidly. He frequently 
presented one with a Polaroid print of one’s 
inattention at a meeting; these, too, his friends 
treasured. His wide ophthalmic knowledge, his 
camera, and his sketching made Paul an object 
of affection the world over. We shall all miss 
him and his talent greatly. Truly, a giant has 
left us. 

He leaves behind his wife Janice, and his four 
children, Steven, Karen, Jennifer, and Aaron. 
To all we extend our profound sympathy. His 
like will not soon be seen again. 


DAVID SHOCH 























ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Archives of the Diseases of 

Childhood 

inexplicable infantile cataracts and partial ma- 

ternal galactose disorder. Brivet, M., Abadie, 

V., Soni, T., Cheron, G., and Dufier, J. L. (Dept. 

Biochem., Bicetre Hosp., and Dept. Pediatr., 

Necker-Enfants Malades Hosp., Paris, France). 
Arch. Dis. Child. 61:445, 1986. 


Previous reports have suggested that partial 
maternal deficiency of galactose metabolizing 
enzymes, particularly of galactokinase activity, 
could contribute to the formation of cataracts 
during developmental life, even in a fetus that 
is enzymatically normal. The authors assayed 
erythrocyte galactokinase and uridyltransfer- 
ase activities in 12 families with children suffer- 
ing early-onset cataracts. They did not observe 
any abnormality of galactose metabolizing en- 
zymes in either the mothers or the infants. 
Furthermore, the authors have looked for the 
occurrence of cataracts among children of 
seven mothers heterozygous for one of these 
two deficiencies. No children with enzyme ac- 
tivity in the normal or heterozygous range had 
cataracts. (2 tables, 19 references)—-Authors’ 
abstract 


Archives of Neurology 


Silent brain lesions in patients with isolated 
idiopathic optic neuritis. Jacobs, L., Kinkel, P. 
R., and Kinkel, W. R. (Dent Neurol. inst., Millard 
Fillmore Hosp., 3 Gates Circle, Buffalo, NY 
14209}. Arch. Neurol. 43:452, 1986. 


Eight of 16 patients with isolated idiopathic 
optic neuritis were found to have one to several 
brain lesions by nuclear magnetic resonance 
scanning. The brain lesions were predominant- 
ly located in the periventricular white matter; 
their appearances, locations, and extents were 
similar to those seen in recent nuclear magnetic 
resonance studies of patients with definite mul- 
tiple sclerosis. All of these brain lesions were 
clinically silent and were missed by computer- 
ized tomography. Idiopathic optic neuritis may 
be the only manifestation of a multicentric 
disease process that is disseminated in the 









central nervous system in the majority of cases. 


(1 figure, 1 table, 23 references)—-Authors’ ab- >> 


stract 


British Journal of Ophthalmology 


intraocular injection of Depomedrone. Andrew, 


N. C., and Gregor, Z. J. (Moorfields Eye Hosp., a 
City Road, London EC1V 2PD, England). Br. J. To 


Ophthalmol. 70:298, 1986. 


One of the rare complications of the retrobul- 
bar or periocular injection of corticosteroids is . 
perforation of the globe; this usually has a — 
disastrous outcome. The patient described here — 
is a 65-year-old woman who had been receiving . 
retrobulbar methylprednisolone acetate injec- — 
tions for macular edema. The most recent injec- » 
tion had inadvertently been placed into the 
vitreous cavity and eight hours later the pa- — 
tient’s visual acuity was light perception only. | 
At surgery, the anterior chamber was irrigated _ 
and a pars plana vitrectomy performed to re- — 


move all the corticosteroid from the vitreous 


cavity. During the next four weeks visual acu- - 
ity improved to 20/120 and has remained stable. . 
This represents the 13th case of inadvertent — 
intraocular injection of corticosteroid. Most 


were managed conservatively and serious com- == 
plications developed, including complex reti- 


nal detachments in five cases. Active interven- _ 


tion by vitrectomy would appear to be more. 
19 references)—David 


beneficial. 
Shoch 


(2 figures, 


Oral doxycycline in the treatment of adult chla- 
mydial ophthalmia. Viswalingam, N. D., Dar- 
ougar, S., and Yearsley, P. (Dept. Virology, Inst. 
Ophthalmol., Judd St., London WC1H 90S, En- 
gland). Br. J. Ophthalmol. 70:301, 1986. 


Ninety-three consecutive patients with adult 
chlamydial ophthalmia were divided into four 
groups and treated with oral doxycycline. One 
group received a single dose of 5 


clinical signs and the shedding of the infecti 
agent was stopped in 50%. A second group ¥ w 





5 mm/kg of . a 
body weight; this reduced the severity of the __ 
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given 300 mg/week for three weeks, a third 
group was given an initial 300-mg dose fol- 
lowed by a daily dose of 100 mg for one week, 
and the final group was given an initial dose of 
300 mg followed by a daily dose of 100 mg for 
two weeks. The best results were obtained with 
a daily dose of 100 mg for two weeks. This 
produced rapid clinical and microbiologic cures 
in all patients. Doxycycline is advantageous 
over other tetracyclines in that it requires mini- 
mal daily dose schedules and absorption is not 
affected by diet. (2 figures, 2 tables, 14 


-~ references)—David Shoch 


Cancer 


Late effects of therapy in orbital rhabdomyosar- 

= coma in children. Heyn, R., Ragab, A., Raney, 
B., Ruymann, F., Tefft, M., Lawrence, W., Soule, 
E., and Maurer, H. M. (Dept. Pediatr., Mott Chil- 
dren’s Hosp., 1405 E. Ann St., Ann Arbor, MI 
48109). Cancer 57:1738, 1986. 


Of 50 children surviving orbital rhabdomyo- 
sarcoma, all had microscopic or gross tumor 
after surgery and all received radiation and 
various combinations of chemotherapeutic 
agents. Six patients underwent exenteration; 
four of these had complications such as drain- 
ing sinus tract, chronic sinusitis, and persistent 
infection at the base of the orbit. Of the 44 
patients who underwent only a partial resec- 
tion or biopsy and radiation and chemothera- 
py, only three showed local complications of 
conjunctivitis, cellulitis, or drainage. The most 
common complication in the latter group was 
cataract formation; this occurred in 90% of the 
children. The second most common complica- 
tion, occurring in about half, was bony hypo- 
plasia of the orbit after radiation. Facial asym- 
metry was also present, particularly in those 
with bony hypoplasia. One child developed 
acute myoblastic leukemia. In general, the sur- 
vival rate is excellent with current therapy. (1 
figure, 6 tables, 11 references)—David Shoch 


A method for assessing potential bias among 
cancer patients recorded as “dead of other 
causes.” Gamel, J., Seddon, J., Polivogianis, L., 
Albert, D., and Greenberg, R. (301 E. Muham- 
mad Ali Bivd., Louisville, KY 40202). Cancer 
57:2246, 1986. 


The authors reviewed the records of 226 pa- 
tients with intraocular melanoma, of whom 42 
were recorded as being “dead from other caus- 
es.” They reviewed the histologic findings in 
these patients and found that using the same 
criteria used for patients who died of the tumor 
itself —these being the standard deviation of 
nucleolar area and largest tumor dimension— 
the “dead from other causes” were statistically 
associated with measurements derived from 
the primary tumor. In other words, the tumor- 
related predictors correlated with death from 
other causes and this seems to prove statistical- 
ly that the predictors and deaths are statistical- 
ly associated. However, this does not prove 
that the deaths resulted directly from intraocu- 
lar melanoma. The association shows only that 
certain predictors of death recorded as result- 
ing from the tumor also correlated with death 
recorded from other causes. This may have 
resulted from the death being recorded errone- 
ously when it was really caused by metastases. 
Nevertheless, the authors believe that the out- 
come “dead of other causes” should always be 
included in a second outcome of analysis when 
death from specific tumor is under study. (3 
tables, 8 references)—David Shoch 


Experimental Eye Research 


A protective role for ascorbic acid during in- 
flammatory episodes in the eye. Williams, R. 
N., and Paterson, C. A. (Box B205, UCHSC, 
4200 E. Ninth Ave., Denver, CO 80262). Exp. 
Eye Res. 42:211, 1986. 


The concentration of ascorbic acid in the 
aqueous humor is as much as 20 times higher 
than that found in plasma. It is obvious that 
there must be a special role for ascorbic acid in 
the eye and it has been suggested that this role 
is to scavenge free radicals produced by the 
constant impact of light on the eye. Further, 
during inflammation the infiltration of white 
blood cells increases the production of free 
radicals severalfold. The authors induced an 
inflammatory response in rabbit eyes by inject- 
ing a bacterial endotoxin. At various intervals 
after the intravitreal injection the aqueous was 
aspirated, and the concentration of protein and 
ascorbic acid determined. The number of poly- 
morphonuclear leukocytes was also deter- 
mined. The authors found that there was a 
decrease in ascorbic acid concentration corre- 
sponding to the infiltration of leukocytes into 
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the ocular fluid. In vitro studies showed that 
activated leukocytes react with ascorbic acid, 
diminishing the concentration in the surround- 
ing medium. The authors therefore confirmed 
the theory that the high concentration of ascor- 
bic acid in the aqueous humor protects against 
oxygen radicals released by leukocytes in ocu- 
lar inflammation. (3 figures, 1 table, 29 
references)—David Shoch 


Histopathology 


Malignant melanomas of the conjunctiva. Jef- 
frey, |. J. M., Lucas, D. R., McEwan, C., and Lee, 
W. R. (Dept. Pathol., New Medical School, Ox- 
ford Rd., Manchester, M13 9PT, England). Histo- 
pathology 10:363, 1986. 


The authors reviewed.37 cases of invasive 
melanomas of the conjunctiva. The prognosis 
was best with small localized bulbar neo- 
plasms. Of 21 patients with this type of lesion, 
20 survived. Six patients with diffuse bulbar 
melanoma all survived with no evidence of 
secondary spread. There was a recurrence rate 
of 60% in lesions treated by local excision. It is 
estimated that about 60% of the tumors tend to 
Originate in preexisting melanotic lesions or 
pigmented nevi of long-standing nevi. The 
prognosis was not related to the type of mela- 
noma, miotic rate, cell type, or degree of pig- 
mentation. (4 figures, 2 tables, 27 references)— 
David Shoch 


Investigative Ophthalmology and 
Visual Science 
interocular differences of the visual field in 
normal subjects. Brenton, R. S., Phelps, C. D., 
Rojas, P., and Woolson, R. F. (Dept. Ophthal- 
mol., Univ. Ilowa Hospital, lowa City, IA 52242). 
Invest. Ophthalmol. Vis. Sci. 27:799, 1986. 


Ordinarily the visual field of one eye is 
judged to be normal or abnormal by compari- 
son with the normal visual field in the other eye 
on the assumption that visual fields in the two 
eyes are symmetric. To test this hypothesis the 
authors used the Humphrey perimeter to ex- 
amine the central visual fields of 20 normal 
subjects. The differences of single pairs of loca- 
tions ranged from 0 to 9 dB with large differenc- 
es occurring most frequently in the upper field. 
Using these data, the authors developed confi- 
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dence intervals that predict that asymmetry: 
exceeding 6 dB should occur in less than 1% of © 
test locations and that asymmetry of overall 


mean sensitivity exceeding 1.4 dB should occur |. oe 


in less than 1% of normal subjects. (2 figures, 2 
tables, 12 references)—-David Shoch 


Journal of the American Medical 
Association 
Treatment of hepatic metastases in ocular mela- 
noma. Carrasco, C. H., Wallace, S., Charnsan- 
gavej, C., Papadopoulos, E. J., Patt, V. Z., and 
Mavligit, G. M. (Dept. Diagnostic Radiol., Univ. 


Texas, 6723 Bertner, Houston, TX 77030). 


J.A.M.A. 255:3152, 1986. 


Ocular melanomas have a marked predilec- 
tion for metastasizing to the liver. Median sur- 
vival time of approximately two to three 
months has been reported for patients with 
hepatic metastases from ocular melanoma. On — 
occasion the hepatic metastases are the only... 





ones present and the authors believed that if 


these could be controlled perhaps the lifespan 
of patients with metastases might be extended. 
Further, embolization of the hepatic artery has 
an antineoplastic effect on primary and secon- 
dary hepatic neoplasms and cisplatin has 


shown some promise against melanoma. The _ 


authors combined polyvinyl sponge with a sus- 
pension of cisplatin for embolization of the 
hepatic artery. They used this combination in 
two patients. The first developed a large hepat- 


ic metastasis eight years after enucleation of his > 
right eye for ocular melanoma. He apparently 


remained free of metastases for 19 months and 
then showed some recurrence. He was retreat- 
ed and was alive and asymptomatic two years 
after the first treatment. The second patient 
showed hepatic metastases seven months after 
enucleation for choroidal melanoma. Similar 
treatment led to regression of his hepatic me- 
tastases but slowly progressive pulmonary me- 
tastases have developed. The patient is alive 16 
months after embolization treatment of his he- 
patic metastases. (2 figures, 10 references)— 
David Shoch 


Journal of Investigative 
Dermatology : 

Retinal pigment epithelium function in alopecia 
areata. Tosti, A., Colombati, S., dePadova, M., 
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Guidi, S. G., Tosti, G., and Maccolini, E. (Clinica 
Dermatologica, Universita di Bologna, Via Mass- 
arenti 1, 40138 Bologna, Italy). J. Invest. Derma- 
tol. 86:553, 1986. 


Changes in the retinal pigment epithelium 
have been reported in patients with alopecia 
areata and it has been postulated that the pig- 
mentary system is generally involved in this 
disease. The authors therefore collected a 
group of 98 patients affected by alopecia areata 
but without any ophthalmologic disorders and 
40 healthy patients. They compared the electro- 
retinograms and electro-oculograms of the two 
groups and found that although the electroreti- 
nogram was normal in both, the electro- 
oculogram in the group with alopecia was sig- 
nificantly depressed and that this depression 

occurred more frequently in patients with alo- 

¿= — pecia totalis than it did with those with patchy 

- alopecia. Thus, it is possible to conclude that 

- alopecia is a melanocyte disease, a theory sup- 

= ported by the finding that when there is hair 

regrowth the hair is white or very light. (1 
. figure, 1 table, 15 references)—David Shoch 





Journal of Neurology, 
Neurosurgery and Psychiatry 
_ Carotid-ophthalmic artery aneurysm masquer- 
ading as optic neuritis. Ringel, R. A., and Brick, 
J. F. (Dept. Neurol., West Virginia University 
> Med. Ctr., Morgantown, WV 26506). J. Neurol. 
Neurosurg. Psychiatry 49:460, 1986. 









© _ A 48-year-old woman complained of visual 
loss and within 24 hours her visual acuity 
_ decreased from normal to counting fingers. An 
. examination disclosed a hyperemic optic disk 
_ and a large central scotoma. There was a pro- 
longed visual-evoked potential and an afferent 
< pupillary defect. Optic neuritis was diagnosed. 
The visual acuity spontaneously and rapidly 
improved and was 20/30 by the end of six 
weeks, Two weeks later the patient developed 
other neurologic complaints including numb- 
ness of the left side of the face, left arm, and 

left leg. Computed tomography disclosed a left 
supraclinoid enhancing lesion suggestive of an 
aneurysm. Angiography showed a left carotid- 
-ophthalmic artery aneurysm. It is suggested 
that there was an intermittent compression of 

the optic nerve and that this represented rem- 
yelination and restoration of central conduc- 


tion. Recovery of visual acuity probably paral- 
lels remyelination. This pattern of acute 
monocular visual loss, remyelination, and 
rapid spontaneous recovery of visual acuity 
mimics the events in optic neuritis. However, a 
patient with a true space-occupying lesion usu- 
ally develops other signs as occurred in the 
patient described here. (15 references)—-David 
Shoch 


Orbital apex syndrome caused by rheumatoid 
nodules. Konishi, T., Saida, T., and Nishitani, H. 
(Dept. Neurol, Utano Natl. Hosp., 8 Ondoyama- 
cho Narutaki, Ukyo-ku Kyoto 616, Japan). J. 
Neurol. Neurosurg. Psychiatry 49:460, 1986. 


A 59-year-old patient developed a loss of 
vision in her left eye and a rather gradual onset 
of a total ophthalmoplegia. The patient had 
severe rheumatoid arthritis and laboratory 
findings included a positive latex test and a 
high titer of rheumatoid factor. Repeated com- 
puted tomographic scans showed no abnormal- 
ities at the orbital apices. Over a five-month 
period the symptoms gradually began to im- 
prove but a disturbance of vision in the right 
eye developed and within a week the patient 
died of acute cardiac failure. Autopsy disclosed 
rheumatoid nodules in both orbital apices. 
Thus, another cause must be added to the 
orbital apex syndrome—rheumatoid nodules in 
a patient with active rheumatoid arthritis. (1 
figure, 12 references)—David Shoch 


Journal of Neurosurgery 


Papillary meningioma involving the oculomotor 
nerve in an infant. Platt, J. H., Campbell, G. A., 
and Oakes, W. J. (Box 3272, Duke Univ. Med. 
Ctr., Durham, NC 27710). J. Neurosurg. 64:808, 
1986. 


A 4’2-month-old child developed blepharo- 
ptosis of the right upper eyelid, an absent pupil 
response, and a failure of adduction. An initial 
computed tomographic scan failed to locate 
any lesion but a second scan, done some six 
weeks later, showed an enhancing round lesion 
5 mm in diameter located near the base of the 
artery. Exploration disclosed a gray mass 
loosely attached to the oculomotor nerve in the 
right cerebral peduncle. A frozen section was 




















inconclusive but a preliminary diagnosis of 
- papillary meningioma was made. Because of 
the aggressive behavior of the tumor it was 


= believed that the best chance for success was 


complete excision of the oculomotor nerve and 
this was done at a second operation. Careful 
histologic examination confirmed the presence 
of papillary meningioma. The timely recogni- 
tion of this lesion and its complete excision is 
important in improving the prognosis. (3 fig- 
ures, 38 references)—-David Shoch 


Journal of Pediatrics 


Retinal hemorrhage after cardiopulmonary re- 
suscitation or child abuse. Kanter, R. K. (Dept. 
Pediatr., SUNY-Upstate Med. Ctr., 750 E. Adams 
St., Syracuse, NY 13210). J. Pediatr. 108:430, 
1986. 


Fifty-four infants and children with cardiac 
arrest who were given cardiopulmonary resus- 
citation were examined for retinal hemorrhag- 
es. Of nine known victims of trauma, five had 
retinal hemorrhages. Of the 45 patients in 
whom there was no preceding traumatic event, 
only one had a retinal hemorrhage. In this 
patient, who had a seizure at home, arterial 
hypertension reached 190/120 mm Hg. The au- 
thors conclude that cardiopulmonary resuscita- 
tion is almost never the cause of retinal hemor- 
rhages and it is appropriate to assume that 
trauma and perhaps child abuse has occurred 
-in any infant with retinal hemorrhages. When 
retinal hemorrhage is detected in the pediatric 
patient after cardiopulmonary resuscitation 
previous trauma should be assumed and unless 
an obvious accidental cause of trauma is 
known, investigation into the possibility of 
child abuse is essential. (1 table, 8 references)— 
David Shoch 


Ocular involvement in Niemann-Pick disease 
type B. Lipson, M. H., O'Donnell, J., Callahan, 
J. W., Wenger, D. A., and Packman, S. (Kaiser 
Permanente Med. Ctr., 2025 Morse Ave., Sacra- 
mento, CA 95825). J. Pediatr. 108:582, 1986. 


-Niemann-Pick disease is a group of entities 
characterized by excessive sphingomyelin ac- 
cumulation. In type A there is early hepato- 
splenomegaly, and very rapid central nervous 
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system deterioration. A cherry-red spot is seen 
in the macula in 50% of the patients. In con- 
trast, type B, although also involving hepato- . 
splenomegaly and low sphingomyelinase ac-. — 
tivity, does not include either neurologic 
deterioration or macular lesions. The authors. = 
describe a 2-year-old child with splenomegaly 
in whom fibroblast sphingomyelinase activity © 
ranged from 1.1% to 1.9% of normal. However, 
beta-hexosaminidase and beta-galactosidase 
levels were within normal limits. The mother’s | 
sphingomyelinase level was 68% of normaland > 
the father’s 49% of normal. The eyes were 
completely normal except for a gray discolora- 
tion and abnormal granular pigmentation of | 
both maculas. Despite this, the patient had a 
bilateral visual acuity of 20/20 at the age of 3⁄2 
years, There has been no evidence of neurolog- 
ic deterioration, This appears to be a case of © 
Neimann-Pick disease type B with macular in- 
volvement. (1 figure, 1 table, 13 references)— _ 
David Shoch 


Journal of the Royal Society of 

Medicine i 

Relationship between retinopathy and glycae- 

mic control in insulin-dependent and non- | 
insulin-dependent diabetes. Monson, J. P., — 
Loios, G., Toms, G. C., Kopelman, P. G. Boucher, _ 
B. J., Evans, S. J. W., and Alexander, W. L. 
(Dept. Clin. Epidemiol., London Hosp. Med. Col- 
lege, London E1, England). J. R. Soc. Med. 
79:274, 1986, 


The possible relationship between anteced- ` 
ent diabetic control, as determined by serial _ 
glycosylated hemoglobin (HbA?) measure- _ 
ments, and diabetic retinopathy was examined ~ 
in 40 insulin-dependent and 41 non-insulin- => 
dependent diabetics selected consecutively __ 
from our clinic population. Multiple logistic = 
regression analysis demonstrated a significant = 
association between mean HbA, and preva- 
lence of retinopathy in both groups of patients. 

This association was independent of duration 
of diabetes which was also significantly associ- 
ated with retinopathy prevalence. Hyperten- 
sion and smoking were not obvious risk factors 
in this group of patients; an apparent associa- 
tion of hypertension and diabetes was entirely 
accounted for by a positive relationship be 
tween the presence of hypertension and d 
tion of diabetes. (2 tables, 12 reference 
Authors’ abstract ia 
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New England Journal of Medicine 

Madarosis from cocaine use. Tames, S. M., and 
Goldenring, J. M. (New York Med. College, Val- 
halla, NY 10595). N. Engl. J. Med. 314:1324, 
1986. 


A 17-year-old boy had a bilateral loss of 
eyebrow and eyelash hair. No other hair loss 
was seen nor was there evidence of any other 

© skin disease. It was found that the patient was 
=o smoking free-base cocaine in a pipe and that 
apparently the hot vapors rising from the pipe 
singed his eyebrows and eyelashes. When he 
-> stopped smoking the free-base cocaine, the lost 
3 < hair began to regrow. Thus, madarosis as well 
>=- as chronic rhinitis and nasal septal ulceration 
=>> may be a clue to cocaine use.—David Shoch 





== Abnormalities of the central visual pathways in 

<o Prader-Willi syndrome associated with hypo- 

- . pigmentation. Creel, D. J., Bendel, C. M., Wies- 

= ner, G. L., Wirtschafter, J. D., Arthur, D. C., and 

< King, R. A. (Research 151A, VA Medical Ctr., Salt 

Lake City, UT 84148). N. Engl. J. Med. 314:1606, 
> 1986. 











= Albino animals, including humans, suffer 
from abnormalities in the crossing of nerve 
- fibers at the chiasm because the vertical divi- 
-sion of the retina is not located at the midline 
© but is shifted to the temporal retina. Hence, 
. axons from the most nasal portion of the tem- 
. poral retina project incorrectly to the opposite 
> rather than the same side of the brain. This 
interferes with stereopsis and strabismus often 
~ results. The authors selected a group of pa- 
tients with the Prader-Willi syndrome, a condi- 
tion associated with hypopigmentation al- 
though these patients are not true albinotics. 
~~ Some 50% of the patients with this syndrome 







do have hypopigmentation. The authors specif- 
ically chose patients with this syndrome who 
also had strabismus. They tested for misrouted 
nerve fibers by using pattern-onset visual- 
evoked potential with both monocular and bin- 
ocular stimulation. Four of their patients had 
hypopigmentation and three of these had ab- 
normal visual-evoked potentials exactly like 
those recorded in human albinos. Two patients 
with normal pigmentation had normal respons- 
es. Thus, an entity that is not normally associ- 
ated with albinism also has misrouting of reti- 
nal ganglion fibers in those who have 
hypopigmentation. (2 figures, 1 table, 27 
references)—David Shoch 


Pediatrics 


An unusual ocular finding associated with chro- 
mosome Iq deletion syndrome. Wright, L. L., 
Schwartz, M. F., Schwartz, S., and Karesh, J. 
(Dept. Pediatr., Univ. Maryland School of Medi- 
cine, Baltimore, MD 21201). Pediatrics 77:786, 
1986. 


Sclerocornea has been reported previously 
with a 9q deletion, 4p deletion, and an unbal- 
anced 10/17 translocation. The authors add an- 
other chromosomal anomaly also associated 
with the sclerocornea, that is, a chromosome lq 
deletion. The infant described here had a 
cloudy right cornea, hypertelorism, and bilat- 
eral epicanthal folds. The 8-mm right cornea 
was diffusely opacified with only a small cen- 
tral clear area. The child died suddenly and an 
autopsy showed a hypoplastic left ventricle 
with atresia of the aortic arch; the brain was 
microcephalic with an absent posterior half of 
the corpus callosum. (4 references)—-David 
Shoch 


Correction 
On page 631 of the May issue of the American Journal of Ophthalmology, an abstract 
appears of an article entitled “Combined treatment of herpetic dendritic keratitis with 
blunt spatula debridement and tribluorothymidine.’’ The address given for the authors, 
Drs. Herbort and Matter is incorrect. The correct address is: Clinique Ophtalmologique 
Universitaire, CH-1004 Lausanne, 15, Av De France, Switzerland. 
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Send News items double-spaced to 
News Editor 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, illinois 60611 
For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


Hellenic Ophthalmological Society: 20th 
Annual Congress 


The Hellenic Ophthalmological Society will 
hold its 20th Annual Congress, May 28-30, 1987, 
in Rodos, Greece. For further information, 
write Secretariat, 20th Panhellenic Ophthalmo- 
logical Congress, 10 Loukianou St., 106 75 Ath- 
ens, Greece. 


East African Ophthalmic Plastic and 
Reconstructive Surgery: First Annual 
Symposium 


The first East African Ophthalmic Plastic and 
Reconstructive Surgery Symposium will be 
held Jan. 26 and 27, 1987, in Nairobi, Kenya. 
For further information, write Stephen L. Bos- 
niak, M.D., 133 E. 73rd St., New York, NY 
10021. 


Hong Kong Ophthalmological Society: 
Clinical Ophthalmological Symposium 


The Hong Kong Ophthalmological Society 
will sponsor a Clinical Ophthalmological Sym- 
posium, Nov. 15 and 16, 1986, in Guangzhou, 
China. For further information, write Patrick C. 
Ho, M.D., Eye Unit, Prince of Wales Hospital, 
Chinese University of Hong Kong, Shatin, 
Hong Kong. 


Spanish Ophthalmology Society: Annual 
Meeting 


The Spanish Ophthalmology Society will 
hold its annual meeting, Sept. 26-30, 1987, in 
Oviedo, Spain. For further information, write 
Professor Dr. Luis Vega-Sanz, Uria 3, Oviedo, 
Spain. 

University of Illinois: 1986 Peter C. Kronfeld 


Memorial Lecture 


The 1986 Peter C. Kronfeld Memorial Lecture 
will be presented by Ephraim Friedman, Oct. 





29, 1986, at the University of Illinois Eye and n 


Ear Infirmary, Chicago, Illinois. For further 
information, write Sue Talbert, Program Coor- 
dinator, University of Illinois at Chicago, 9125. 
Wood St., 2nd Floor North, Chicago, IL 60612. 


Allegheny General Hospital: Advanced 
Orbital Surgery 


Allegheny General Hospital will sponsor a 
course, Advanced Orbital Surgery, Oct. 24 and 
25, 1986, and April 10 and 11, 1987, in Pitts- 


burgh, Pennsylvania. For further information, _ n 
write Allegheny General Hospital, Continuing =- 
Medical Education, 320 E. North Ave., Pitts- -yie 


burgh, PA 15212. 


Emory University School of Medicine: 
Ophthalmology for the Coming Decade 


The Department of Ophthalmology, Emory 
University School of Medicine will sponsor a | 
course, Ophthalmology for the Coming Dec- _ 
ade, Dec. 5 and 6, 1986, in Atlanta, Georgia. ~ 
For further information, write Marianne Jack- 
son, Course Coordinator, Emory Eye Center, 
1327 Clifton Rd., N.E., Atlanta, GA 30322. 


Medical College of Wisconsin: Fall 
Symposium 


The Medical College of Wisconsin will hold 


its fall symposium, Ocular Trauma, Oct. 24, : 


1986, in Milwaukee, Wisconsin. For further 
information, write Carol Knapp, Eye Institute, 
Medical College of Wisconsin, 8700 W. Wiscon- 
sin Ave., Milwaukee, WI 53226. 


New Jersey Academy of Ophthalmology and ~~ 


Otolaryngology: Annual Symposium 


The New Jersey Academy of Ophthalmology 
will hold a symposium, Ocular Plastics, Oct. 
15, 1986, in West Orange, New Jersey. For 
further information, write Donna Edwards, 
New Jersey Academy of Ophthalmology and 
Otolaryngology, 15 S. 9th St., Newark, NJ 
07107. 


New York Eye and Ear Infirmary: Two 
Courses 


The New York Eye and Ear Infirmary will 2 


sponsor two courses, Review of Medical Retinal 
Diseases and Argon/Krypton/YAG Laser Work- 


shop, Oct. 16 and 17, 1986, in New York, New A 
York. For further information, write Jane Stark, =- 























a ‘ . Registrar, Post Graduate Institute, New York 
© Eye and Ear Infirmary, 310 E. 14th St., New 


York, NY 10003. 


American Society of Ophthalmic Registered 
Nurses: Tenth Annual Meeting 


The American Society of Ophthalmic Regis- 
tered Nurses will hold its tenth annual meet- 
ing, Nov. 10-12, 1986, in New Orleans, Louisi- 
ana. For further information, write Sue Brown, 
Administrator, ASORN, Inc., P.O. Box 3030, 
San Francisco, CA 94119. 


University of California, San Francisco: 
infectious Diseases Courses 


The University of California, San Francisco, 
will sponsor its tenth annual Infectious Diseas- 
es in Clinical Practice course, Jan. 24-31, 1987, 
~ in Snowmass, Colorado. The third internation- 
- al symposium on Current Topics on Infectious 
=- Diseases will be held Feb. 8-15, 1987, in Davos, 


< Switzerland. For further information, write 


: University of California, Continuing Education 
© S/P Room S-926/Box 0446, San Francisco, CA 
94143. 


. Wilmer Institute: Current Concepts in 
~- Ophthalmology 


_ The Wilmer Institute of the Johns Hopkins 
Hospital will sponsor a course, Current Con- 
cepts in Ophthalmology, Feb. 22 to March 1, 
1987, in Dorado Beach, Puerto Rico, and March 
14-21, 1987, in Vail, Colorado. For further in- 
formation, write Diane Hedinger, Program Co- 
ordinator, Office of Continuing Education, 
Johns Hopkins Medical Institutions, Turner 22, 
720 Rutland, Ave., Baltimore, MD 21205. 


Hawaii Ophthalmological Society: 
_. Mid-Winter Seminar 


~ - The Hawaii Ophthalmological Society will 
~ hold its mid-winter seminar, March 1-4, 1987, 


«in Waikiki Beach, Hawaii. For further informa- 


tion, write Hawaii Ophthalmological Society, 
3578 Pahoa Ave., Honolulu, HI 96816. 


Wayne State University: Ophthalmology 
Review Course 


Wayne State University School of Medicine 
will hold a course, Ophthalmology: Basic and 
Clinical Review, March 12-17, 1987, in Detroit, 
Michigan. For further information, write 
Wayne State University School of Medicine, 


4-H University Health Center, 4201 St. An- 
toine, Detroit, MI 48201. 


St. Louis Ophthalmological Society: New 
Officers 


The new officers of the St. Louis Ophthalmo- 
logical Society for 1986-1987 are: Michael J. 
Isserman, president; Jerome Basinski, vice- 
president; and Laurence R. Avins, secretary- 
treasurer. 


Adverse Drug Reactions 


The Food and Drug Administration broad- 
ened its adverse drug reaction reporting re- 
quirements to cover all prescription drugs, in- 
cluding older drugs that predate FDA’s 
approval process. 

Until now, adverse reaction reporting has 
been a requirement tied to a drug’s approval. 
Thus, the reporting requirements have in- 
volved primarily those drugs brought to market 
after Congress in 1938 required new drugs to be 
approved by the FDA before being sold. These 
account for about 90% of prescription sales but 
do not include about 4,000 products. 

While pre-1938 drugs have long been market- 
ed without known safety problems, new ver- 
sions of these old products can cause difficul- 
ties, particularly if recommended for use in 
higher doses or in special high-risk popula- 
tions, such as premature infants. 

Pre-1938 drugs include some commonly used 
products such as epinephrine for cardiac stimu- 
lation, the analgesics morphine and codeine, 
and vitamin products used in medical treat- 
ment. 

Under the new rule, firms marketing any 
prescription drug, whether approved or not, 
must report immediately—in no case taking 
more than 15 working days—any serious, unex- 
pected adverse drug reaction or any significant 
increase in serious reactions. 

The regulation goes into effect 60 days from 
its publication in the July 3, 1986, Federal Reg- 
ister. 


Personal 


Harold Stein 


Harold Stein was inaugurated as president of 
the Canadian Ophthalmological Society for 
1986-1987 at the Society’s 49th annual general 
meeting in Vancouver, B.C. 

















and Digilab’s complete line of diagnostic 
instruments, please contact: 


3 Digit ab Ophthalmic Division, 

Bio-Rad Laboratories, Inc. 

7 Putnam Avenue, Cambridge, MA 02139 
800} 225-1248 Telex: 681 7274 
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HE 350 


e central fields 

e internal microprocessor : 
e numeric output S 
$7000 


THE CAMBRIDGE 


e central and peripheral fields 

e internal microprocessor 

e numeric and grayscale output 
® 


easily upgradabie to the 
Digilab 750 with IBM PC 
$8500 





THE 750 


e driven by the powerful, versatile 
IBM Personal Computer 
e automated storage and comparison of fields 
e numeric, symbolic, grayscale and 
profile output 
e central and peripheral fields 
e programmable standard test protocols 
e custom test patterns l 
$14,000 x 





THE DIGILAB AUTOMATED PERIMETERS 


e incredibly fast, accurate quantitative screening, 
threshold, and specific diagnostic programs 


completely silent operation a - 
no distracting “black holes” of other L.E.D. syste 
solid state reliability with no moving parts 
simple keyboard operation 

comprehensive, easy-to-interpret output 
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NEW PRODUCTS AND SERVICES 


crite tiiran a aman! mans mmmn nA panana Ai hanina aana A i = 


New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Intraocular Lenses 


tevin nnn anaa hake annaa mnnm nese si herent herein e trier feet esi vhs a a nananana haahi 


< Intermedics Intraocular 

2650 E. Foothill Bivd. 

P.O. Box 70670 

Pasadena, CA 91107 

Tel: 800-423-4866 (National) 
818-796-0281 (California) 





Intermedics Intraocular has developed a one-piece 
posterior chamber lens with exceptional flexibility 
and stability, the new Centra-Flex UI67. Because 
PMMA has greater plastic memory than polypropyl- 
ene, the haptics of the Centra-Flex provide stable 
centration. The circumferential loops achieve great 
flexibility by maintaining a consistent diameter of 
only 0.17 mm. The narrow haptic flexes more easily, 


meaning less surgical manipulation to position the 
Centra-Flex correctly. 

The new one-piece lens design facilitates uniform 
distribution of pressure, minimizing impact on the 
delicate structures of the eye. The broad loops are 
angulated 10 degrees anteriorly to prevent iris chaf- 
ing if the lens is placed in the ciliary sulcus. 

The new concave-convex shape of the Interspace 
optic provides a full 0.3 mm of YAG space. There are 
no ridges or positioning holes in the optical zone to 
cause edge glare or reflection. Four 0.3-mm position- 
ing holes, two in the loop tips and two in the side 
gussets, facilitate insertion and rotation. 


Fa a err aera i eee e 


IOLAB Corp. 

861 S. Village Oaks Dr. 

Covino, CA 91724 

Tel: 800-423-1871 (National) 
800-352-1891 (California) 


IOLAB Corporation has received premarket ap- 
proval of five Sinskey Modified “J” loop and Simcoe 
wide-loop ridged optic lenses. IOLAB Ridged Optics 
were designed and developed in cooperation with 
Kenneth J. Hoffer, M.D. The specific models includ- 
ed in the approval are as follows: Sinskey Angular 
Models 703G, 707B, 707G, 708G, and Simcoe Wide 
Loop Angular Model 706M. IOLAB Ridged Optics 
have a 360-degree annular ridge that facilitates YAG 
laser focusing by creating a space between the lens 
and capsular membrane. In addition, the potential 
for lens marking is reduced. Ridged optics were 
originally introduced in 1980 as a barrier to epithelial 
cell growth, thereby reducing or avoiding posterior 
capsule opacification. 


» Contact Lenses 


Polymer Technology Corp. 
33 Industrial Way 
Wilmington, MA 01887 
Tel: 617-658-6111 


Polymer Technology Corporation, of Wilmington, 
Massachusetts, announced the introduction of the 
Boston Equalens in 36 countries outside of the Unit- 
ed States. The Boston Equalens is the first in a new 
family of contact lenses that has unique extended 
and daily wear capabilities. The Boston Equalens isa 
fluorosilicone/acrylate copolymer (patent pending) 
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that is highly oxygen-permeable, deposit-resistant, 
and biocompatible with no compromise of visual 
acuity. 


Precision Cosmet Company, Inc. 
11140 Bren Road West 
Minnetonka, MN 55343 

Tel: 800-328-3969 


Precision-Cosmet Company, Inc. has a new No- 
Risk Warranty Program for its soft/hard Saturn II 
contact lens. The new warranty allows two lens 
exchanges within 90 days of purchase. It also pro- 
vides a full refund for those warranted Saturn II lens 
orders cancelled within the 90-day time period. This 
warranty replaces the one lens exchange and half 
purchase price refund allowed in the previous war- 
ranty program. 

The Saturn II provides astigmatic patients with an 
alternative to toric lenses. Its hard center optic func- 
tions like a conventional hard lens, offering the 
wearer superior visual acuity. The soft hydrophilic 
skirt provides the comfort of a soft lens. 


» Diagnostics 


ICS Medical Corporation 
1785 Cortland Court 
Addison, IL 60101 

Tel: 312-495-2150 





The MASTR-EMT is a modular system that can be 
configured for operation as a dual channel eye move- 
ment (ENG/EOG) recorder or as a signal processor/ 
computer interface for a 16-bit microcomputer. When 
used with the computer, the system has four chan- 


nels of signal processing capability and is completely 
compatible with ICS Medical’s Computerized Tracing 
Analysis System (CTAS) software. Because the sys- 
tem can be modularly expanded, other diagnostic 
systems such as rhinomanometry or evoked poten- 
tial can be easily added. 

Innovations incorporated into the MASTR-EMT 
system include automatic identification of poorly 
connected electrodes, automatic calibration which 
sets gain and position, individual eye recording for 
monitoring disconjugate eye movements, touch 
switch centering of DC recordings and biological 
noise reduction circuitry for horizontal eye move- 
ments. Most important, however, is the ability to use 
MASTR with CTAS. MASTR, in conjunction with the 
CTAS software, quickly and easily provides diagnos- 
tic information at a level of refinement that has never 
before been available to clinicians. Saccadic, pursuit, 
and caloric tracings are analyzed with sophisticated 
computer programs that measure latency, accuracy, 
velocity, gain, and phase shifts. Built-in comparisons 
to normal values provide significant diagnostic infor- 
mation. 


Keeler Instruments, Inc. 

456 Parkway 

Broomall, PA 19008 

Tel: 800-523-5620 (National) 
215-353-4350 (Pennsylvania) 





By viewing an illuminated circle of lights reflected 
back from the cornea and measuring the amount of 
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astigmatism with the Keeler Amoils Astigmometer 
sutures can be adjusted to the required diopters of 
“with the rule’’ astigmatism needed to protect pa- 
tients from disappointing postoperative results. 

The comparator is introduced into view only when 
needed. There is no need to turn out the OR lights. 
“High Power’’ LED lights are easily seen on the 
cornea even with the microscope and OR lights on. 
The Astigmometer installs in less than a minute. It is 
designed to be portable and affordable. 


> Surgical Instruments 


Katena Products, Inc. 
4 Stewart Court 
Denville, NJ 07834 
Tel: 201-989-1600 








Katena has introduced a set of two cortex aspirat- 
ing cannulas developed by Aziz Anis, M.D., for his 
new “Dry Technique” of extracapsular cataract ex- 
traction. The set consists of two 23-gauge cannulas, 
one straight and one curved (top illustration), for 
convenient access to all areas of the capsular bag. 
Two new capsule scrubbers (bottom illustration) 
were designed by Dr. Anis for polishing the posteri- 
or capsule (disk-shaped tip) and the fornix between 
the posterior and anterior capsule (ball-shaped tip). 
Both tips are sandblasted for gentle polishing. An 
important feature of these scrubbers is the pressure- 
sensitive flexibility of the gently curved shank which 
will indicate by flexion when excessive pressure is 


being applied, thus avoiding accidental rupture of 
the capsule or zonules. 





Medical Titanium Corp., Inc. 
Arbor Shoreline Office Center 
1307 U.S. 19 South 

Suite 406 

Clearwater, FL 33516 

Tel: 813-536-5596 





The first titanium-diamond knife for cataract sur- 


gery and radial keratotomy with a two-in-one blade 
for easy instant replacement has been introduced by 
the Medical Titanium Corporation (METICO). 

With the new knife the surgeon can replace a blade 
at will, immediately ready for surgery, and send the 
old blade safely in its self-contained built-in holder 
to be resharpened. 

The knife is constructed of long-lasting METICO 
titanium with a gem-quality Swiss fine-honed dia- 
mond edge. 


> Pharmaceuticals 


Spectra Pharmaceutical Services, Inc. 

Hanover Business Park 

155 Webster St. 

Hanover, MA 02339 

Tel: 800-225-2578 (National) 
800-344-3390 (Massachusetts) 
617-871-3991 


Spectra Pharmaceutical Services, Inc. has a new 
line of prescription and nonprescription generic 
drugs for ophthalmic use. The new line will be 
marketed under the SPS label and includes anesthet- 
ic, anti-infective, anti-inflammatory, decongestant, 
diagnostic, glaucoma, mydriatic cycloplegic, and 
anti-infective steroid combinations. Also included is 
a nonprescription formulation called SPS-Extra- 
Tears, which is used for the relief of dry eyes. 


September, 1986 


the credible lanon KK. 


Wed like you to look at it two ways. 


The new Canon RK-1 combines the 
best features and advantages of Auto- 
refractor and Autokeratometer instru- 
ments, providing additional capabilities 
not found in either individual unit. 

The RK-1 may be operated in Refrac- 
tion, Keratometry or CONTINUOUS 
modes to measure sphere, cylinder and 
axis as well as K readings. Residual 
‘Astigmatism is automatically computed 
by measuring total astigmatism and sub- 
tracting corneal astigmatism. 

The single, compact RK-1 saves 
space, reduces examination time 
and provides both refraction 


CATE: 87703715 
HO. 
RIGHT 
UD: 
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and keratometry readings on a single 
print-out. Best of all, the cost to add this 
versatile new instrument to your practice 
is about the same as many popular auto- 
refractors alone. So no matter how you 
look at it, its another sound investment 
from Canon. 


Canon 


CANON U.S.A INC 
NEW YORK—One Canon Plaza, Lake Success, NY 11042 (516) 488-6700 
CHICAGO—100 Park Bivd., Itasca, IL 60143 (312) 250-6200 
LOS ANGELES —123 Paularino Ave. East, Costa Mesa, 
CA 92626 (714) 979-6000 


NS 1986 Canon U.S A. Inc 





60 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


> Lasers 


Site Microsurgical Systems Inc. 

135 Gibralter Rd. 

Horsham, PA 19044 

Tel: 800-523-5870 (National) 
215-674-5800 (Pennsylvania) 





Site Microsurgical Systems, Inc. has been granted 
premarket approval from the Food and Drug Admin- 
istration for the LASAG Topaz Ophthalmic Nd:YAG 
laser. The LASAG Topaz has been found to be safe 
and effective for posterior capsulotomies. 

The Topaz is a Q-switched laser with a true funda- 
mental mode. It can deliver energy pulses of 0.5-20 
mJ focused to a 15-um spot size, permitting effec- 
tive capsulotomies with minimal total energy deliv- 
ery to the eye. Included with the Topaz is a complete 
set of LASAG iris, pupillary, vitreous, and chamber 
angle contact lenses. 


> Cameras 


Topcon Instrument Corp. of America 
65 W. Century Rd. 

Paramus, NJ 07652 

Tel: 201-261-9450 





Topcon Instrument Corporation of America has 
added to its non-mydriatic retinal cameras. 

The non-mydriatic camera is compactly designed 
and features a built-in monitor and omni-directional 
joystick. When the patient’s head is comfortably 
positioned in the chinrest, the joystick is used to 
align the eye in the center of the monitor. The 
TRC-45N can virtually be used anywhere as there is 
no need for total darkness. 

The TRC-45N includes precision lenses and optical 
components designed to deliver photographs with 
superior details. Plus, to give you a choice of formats 
for patient documentation, the TRC-45N accepts a 
Polaroid attachment or a 35-mm camera back for 
slides or prints. 
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When Quality Means Everything, 
Surround Yourself With Surgeon-Plus +. 


You demand excellence in every surgical 
procedure you perform. Excellence of your- 
self and your surgical supplies. Thats why 
CooperVision has developed a family of high- 
quality, single-use surgical products. The 
name Surgeon-Plus+™ reflects how these 
products exceed your own demands for 
excellence. When you want quality surgical 
supplies, surround yourself with the Surgeon- 
Plus +™ family. 

Backed by CooperVision’s worldwide net- 
work of dependable service and technical 
support, each Surgeon-Plus+™ product was 
developed to ensure outstanding perform- 
ance where it really counts: in the hands of 


the surgeon. 
Today your OR can be supplied with seven 
CGoper Vision © 


SURGICAL 


*Registered Trademark of CooperVision. 
™Trademark of CooperVision, Inc. 
©1986 CooperVision, Inc. 


Surgeon-Plus +™ disposables. Powderless 
gloves. Ultra Thin surgical blades. Incise 
drapes. Hand-held cauteries. Absorbant eye 
sponges. Ophthalmic filters. Quality sutures. 
And the Surgeon-Plus+™ family is growing, 
with other innovations planned for tomorrow. 
Of course all these products can be incorpo- 
rated into CooperVision Custom Paks. 

In your ophthalmic surgery quality means 
everything. So surround yourself with 
Surgeon-Plus+™. 

For more information, call or write Cooper- 
Vision Surgical Systems Division, Medical 
Supplies, 17701 Cowan, Irvine, CA 92714. 
Telephone (714) 474-5900, (800) 854-0155 
(outside California), or (800) 321-8994 (inside 


California). 
SURGEON- 
PLUS ~# 





Class 


lwo Zeiss Fundus Cameras... 
both with the finest Zeiss optics...and both with 
Each best in its class. 


The Zeiss FK-30 is the world’s only Fundus a 

Camera with both fiber-optics and binocular 

viewing, two up-to-the-minute features that 

make it the easiest to use in its class. — 
Yet, despite its advanced design, the FK-30 

is remarkably user-friendly and forgiving. It is 

compact, lightweight, and comes with a wheel- 

chair-accessible table as standard equipment. 

A mobile table is among the accessories. 
















mates! 


the new FK-30 and the famous FF-4, | 
Zeiss reliability and convenience... Your choice! 













Virtually standard equipment in eye clinics For additional information on either or both 
and research institutes the world over, the of these outstanding instruments, contact your 
famous Zeiss FF-4 Fundus Camera is the local Zeiss dealer today. 

< only instrument recommended for national Only Zeiss.. .is Zeiss. 
studies in diabetic retinopathy. 

In fluorescein angiography, ne PRN has no For the Zeiss dealer nearest you, call 
equal, compensating as it does for both astig- z $ 
matism and ametropia. There are matching 800-522-5204 
fluorescein filters, and elapsed time and In New York State, 914-681-7768. 


patient ID are optically documented on each 
negative. A variety of accessories are avail- 
able, including the Allen Stereo Separator. . 


~ Carl Zeiss. Inc. 


One Zeiss Drive 
Thornwood, NY 10594 
914-747-1800 


NEPTAZANE® Methazolamide. Before prescribing, 
please consult complete product information, a 
summary of which follows: 

Indications: For adjunctive treatment of chronic 
simple (open angle) glaucoma, secondary 
glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is 
desired in order to lower intraocular pressure. 
Contraindications: Severe or absolute glaucoma 
and chronic noncongestive angle closure 
glaucoma. Of doubtful use in glaucoma due to 
severe peripheral anterior synechiae or 


hemorrhagic glaucoma. Adrenocortical, hepatic 


or renal insufficiency; electrolyte imbalance state; 


e.g., hyperchloremic acidosis; sodium and 
potassium depletion states. 

Warnings: Although teratogenic effects 
demonstrated in rats at high doses have not been 
evidenced in humans, methazolamide should not 
be used in women of child-bearing potential or in 
pregnancy, especially in the first trimester, unless 
the expected benefits outweigh potential adverse 
effects. 

Precautions: Potassium excretion is increased 


initially, upon administration of methazolamide 
and in patients with cirrhosis or hepatic 
insufficiency could precipitate an hepatic coma. It 
should be used with caution in patients on steroid 
therapy because of the potentiality of 
hypokalemic state. 

Adequate and balanced electrolyte intake is 
essential in all patients whose concomitant clinical 
condition may occasion electrolyte imbalance. 

In patients with pulmonary obstruction or 
emphysema where alveolar ventilation may be 
impaired, methazolamide which may precipitate 





Clinically effective in the - 
management of 1.0.P. 


è Rapid penetration into aqueous humor 
with lowering of 1.O.P. within 2-4 hours 


è Lasting effect on 1.O.P. from 10-18 
hours | 


A 


difference 


in glaucom 
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or aggravate acidosis, should be used with caution. 
Adverse reactions common to all sulfonamide 
derivatives may occur: fever, rash (including 


erythema multiforme, Stevens-Johnson Syndrome, 


toxic epidermal necrolysis), crystalluria, renal 
calculus, bone marrow depression, 
thrombocytopenic purpura, hemolytic anemia, 
leukopenia, pancytopenia and agranulocytosis. 
Precaution is advised for early detection of such 
reactions and the drug should be discontinued and 
appropriate therapy instituted. 
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B.1.D. dosage to aid 
patient compliance 


è Clinically effective for initiating and 
maintaining control of 1.O.P. with simple, 


® Minimal G.I. upset 
è Minimal influence on serum 
electrolytes 


è Not contraindicated in patients with 
congestive heart failure or asthma 


Neptazane 


Methazolamide 


tablets 50 mg 


disappear on withdrawal or dosage adjustment): 
anorexia, nausea, vomiting, malaise, fatigue or 
drowsiness, headache, vertigo, mental confusion, 
depression, paresthesias of the fingers, toes, 
hands or feet and occasionally at the 
mucocutaneous junction of the lips, mouth and 
anus. Urinary citrate excretion and uric acid 
output are decreased during the use of this drug, 
but urinary calculi clearly due to the drug have not 
been reported. 

In order to monitor for hematologic reactions, 


on vr bo ole CRC k A « et ciassa 


be obtained prior to initiating NEPTAZANE® 
therapy and at regular intervals during therapy. If 
significant changes occur, the drug should be 
discontinued and appropriate therapy instituted. 


Lederle Laboratories 
A Division of American Cyanamid Company 
Wayne, New Jersey 07470 





Office Electroretinography 
in the Management of 
Diabetic Retinopathy 
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New Findings in Diabetic 


Recently an exciting report from a major eye 
search center in the Midwest has shown that elec- 
‘oretinographic oscillatory potentials can help 
lentify proliferative diabetic retinopathy patients 
ho will go on to develop high risk characteristics. 
his study strengthens the conclusions of an earlier 
udy from Denmark on _ electroretinographic 
scillatory potentials in juvenile diabetics, and il- 
istrates that the oscillatory potentials of the elec- 
oretinogram can be of great import in the clinical 
lanagement of diabetic retinopathy. Periodic 
low-up measures of electroretinographic 
scillatory potentials can aid in the recognition of 
iabetic patients who are at a high risk of develop- 
ig vision threatening complications of laser- 
eatable, proliferative diabetic retinopathy. 


Retinopathy 


Today, you can easily record and interpret elec- 
troretinographic oscillatory potentials in your 
private practice. Record the electroretinogram, as 
well as the electro-oculogram, and the visual evoked 
cortical potential, using your IBM/PC, or your 
IBM-compatable, personal computer with the af- 
fordable, easy to use EPIC-1000, ophthalmic elec- 
trophysiology system from LKC. 


Oscillatory potentials 


The electroretinogram [ERG] is an electrical 
potential generated by the retina in response to a 
flash of light and recorded from the cornea using a 
contact lens electrode. For very bright flashes, 


small, fast oscillations can be seen superimposed on 
the larger and slower b-wave of the ERG. These 
oscillations, or oscillatory potentials, are generated 
by inner retinal neurons. Oscillatory potentials are 
very sensitive to anoxia and to disruptions in retinal 
circulation. In order to better see the oscillatory 
potentials, the ERG can be electronically filtered to 
remove the a-wave and b-wave. Electronic filtering 
and a “‘bright-flash’’ source are important features 
of the EPIC-1000, ophthalmic electrophysiology 
system. Thoughtful design and friendly softwafe 
make the EPIC the right choice for recording 
oscillatory potentials. 


| KC Systems, Inc. 


For more information and practice management details on office based ophthalmic electrophysiology, 


Call Our TOLL FREE number 800 638-7055. 
2 Professional Drive e Suite 222 e Gaithersburg Maryland 20879 e (301) 840-1992 e (800) 638-7055 
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For speedier performance 
in screen tests: 


BERENS 
PRISM BARS 


(horizontal and vertical) 


Prism power and axis are clearly marked 

on edge of each round prism. May be rotated to 
any axis. Available in sets and loose prisms 

of 40 mm. or 44 mm. diameter. Available through 
optical and surgical suppliers. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 





REVIEW OF MEDICAL RETINAL DISEASES AND 
ARGON/KRYPTON/YAG LASER WORKSHOP COURSE 


OCTOBER 16-17, 1986 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF THE 
NEW YORK EYE AND EAR INFIRMARY 


FACULTY 
LOUIS V. ANGIOLETTI, JR., M.D. CLYDE R. LOCKE, M.D. 
RONALD CARR, M.D. KENNETH NOBLE, M.D. 
MICHAEL W. DUNN, M.D. LOUIS R. PREVITE, M.A. 
SEYMOUR FRADIN, M.D. ROBERT RITCH, M.D. 
KEVIN C. GREENIDGE, M.D. JOSEPH B. WALSH, M.D. 


BARRY E. WRIGHT, M.D. 


COURSE DIRECTOR: THOMAS O. MULDOON, M.D. 
woe 


Medical Retinal Disease Review will cover the majority of the retinal and choroidal diseases with special emphasis on the maculopathies and 
diabetic retinopathy. The clinical features, ophthalmoscopic findings and fluorescein angiography of these diseases will be discussed. 
The Argon, Krypton, YAG Laser Workshop course will include anterior and posterior segment application. The treatment of narrow and open 
angle glaucoma will be emphasized, along with treatment of diabetic retinopathy. Special techniques in treating subretinal neovasculariza- 
tion with the Krypton Laser will be discussed. A Neodymium YAG Laser will be available for demonstration. 

The Review of Medical Retinal Disease and the Argon, Krypton, YAG Workshop course may be taken separately, or together. 

The Post Graduate Institute is accredited by the Accreditation Council for Continuing Medical Education to sponsor continuing medical educa- 
tion for physicians. 

CME Credits, Category 1: Medical Retinal, 8; Argon, Krypton, YAG, 8 

Tuition: Medical Retinal Disease Review: $150.00 (Luncheon included); Argon, Krypton, YAG Workshop: $200.00 (Luncheon included) Com- 
bined: $350.00 

For registration and additional information, please write: 


Jane Stark, Registrar 
Post Graduate Institute, New York Eye and Ear Infirmary 
310 East Fourteenth Street, New York, New York 100035 
Tel: (212) 596-1450 or 596-1315 


here's no substitute for experience. 
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(TIMOLOL MALEATEIMSD) 
STERILE OPHTHALMIC SOLUTION 


For the majority of patients with chronic open-angle glaucoma or 
elevated IOP who are at sufficient risk to require therapy. 


ma f Prescribina | rmati Hlease see last page of this advertisement. 
















Highly effective long-term control of IOP. 


No evidence of tachyphylaxis or tolerance. 


Efficacy findings based on clinical studies with TIMOPTIC® (Timolol Maleate, 
MSD), lasting from one month to over three years, reveal a significant reduction 
in IOP and no tendency for IOP to drift upward with extended treatment.* 
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time period represents the mean IOP of all patients available. 










Unsurpassed ocular tolerability. 


Ocular tolerability profile similar to placebo. 


In clinical trials, lasting from one month to over three years, the incidence of 
ocular side effects with TIMOPTIC was comparable to placebo.* 


Percentage of patients using TIMOPTIC or placebo reporting the following symptoms:* 


a EEE TIMOPTIC 





me (n=1896) 
hy à 
a 
65.5 69.5 19.1 18.3 10.9 98 86 7.3 7.724 116 49 15.1 9.8 7.4 3.7 
Note: In general, TIMOPTIC was administered for much longer periods of time than was placebo. +4 


bse tables reflect data from studies included in the original NDA for TIMOPTIC a : d T 


dies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-t oF contr 
OP and on change in visual fields. These studies are intended to have patients under observation 





Low incidence of systemic reactions. 


During the clinical trials of TIMOPTIC, lasting from one month to over three years, 
40 of 2,217 patients (2%) reported an adverse cardiovascular effect. Twenty-four 
patients (1%) reported an adverse respiratory effect.* 


*These tables reflect data from studies included in the original NDA for TIMOPTIC and from ongoing 
Studies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-term control 
of IOP and on change in visual fields. These studies are intended to have patients under observation 
for up to six years with evaluations at three- to four-month intervals. 


For the majority of patients with chronic 
open-angle glaucoma or elevated IOP who 
are at sufficient risk to require therapy. 
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How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from a single antiglaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) bii.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction of 
IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma or with a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS); sinus bradycardia; 
second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 
The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with cardiac 
failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure. 

In Patients Without a History of Cardiac Failure continued depression of the myocardium with 
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR A HISTORY OF 
BRONCHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD 
IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary 
in such patients, then the drug should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, receptors 

Major Surgery The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in 
surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject 
to protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat 
has also been reported. For these reasons, in patients undergoing elective surgery, some authorities 
recommend gradual withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levar tereno! (see OVERDOSAGE). 
Diabetes Mellitus Beta-adrenergic blocking agents should be administered with caution to patients 
subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the 
signs and symptoms of acute hypoglycemia 

Thyrotoxicosis Beta-adrenergic blocking agents may mask certain Clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 


PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known 
systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 

these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
symptoms suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, 
alternative therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consis- 
tent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has 
been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic 
symptoms 


In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. 
This requires constricting the pupil with a miotic. TIMOPTIC® (Timolol Maleate, MSD) has little or no effect 
on the pupil. When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure glaucoma, it 
should be used with a miotic and not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged 
therapy has been reported in some patients. However, in one long-term study in which 96 patients have 
been followed for at least 3 years, no significant difference in mean intraocular pressure has been 
observed after initial stabilization. 

Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or marked bradycardia, which may produce vertigo, syncope, or postural 
hypotension. 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC, 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction distur- 
bances, left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministra- 
tion should be avoided. 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may 
have additive effects in prolonging atrioventricular conduction time. 

Pregnancy: There are no adequate and well-controlled studies in pregnant women. TIMOPTIC should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother. 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and 
well-controlled studies 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC 
topically in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: \n a two-year oral study of timolol maleate in rats, 
there was a Statistically significant (PS0.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Similar 
differences were not observed in rats administered doses equivalent to 25 or 100 times the maximum 
recommended human oral dose. In a lifetime oral study in mice, there were statistically significant 
(P0.05) increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps 
in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase in 
mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serum 
prolactin which occurred in female mice administered timolol at 500 mg/kg, but not at doses of 5 or 50 
mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents has been associated with 
administration of several other therapeutic agents which elevate serum prolactin, but no correlation 
between serum prolactin levels and mammary tumors has been established in man. Furthermore, in adult 
human female subjects who received oral dosages of up to 60 mg of timolol maleate, the maximum 
recommended human oral dosage, there were no Clinically meaningful changes in serum prolactin. 

There was a Statistically significant increase (P0.05) in the overall incidence of neoplasms in female 
mice at the 500-mg/kg/day dosage level. Timolol maleate was devoid of mutagenic potential when 
evaluated in vivo (mouse) in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in 
vitro in a neoplastic cel! transformation assay (up to 100 g/mL). In Ames tests the highest concentrations 
of timolol employed, 5000 or 10,000 jig/plate, were associated with statistically significant elevations 
(Ps0.05) of revertants observed with tester strain TAIOO (in seven replicate assays) but not in the 
remaining three strains. In the assays with tester strain TA100, no consistent dose response relationship 
was observed, nor did the ratio of test to control revertants reach 2. A ratio of 2 is usually considered the 
criterion for a positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses 
up to 150 times the maximum recommended human oral dose. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse 
reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 1978 or 
since the drug has been marketed 


BODY AS AWHOLE SKIN ENDOCRINE 
Headache, asthenia. Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 
Bradycardia, arrhythmia, rash; urticaria. diabetics (see WARNINGS). 
hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 
block, cerebral vascular Bronchospasm Signs and symptoms of ocular 
accident, cerebral ischemia, (predominantly in patients irritation, including conjunctivitis, 
congestive heart failure, with preexisting blepharitis, keratitis, blepharop- 


palpitation, cardiac arrest bronchospastic disease), tosis, decreased corneal sensitiv- 
DIGESTIVE respiratory failure, dyspnea ity, visual disturbances including 

Nausea. refractive changes (due to with- 
NERVOUS SYSTEM/ drawal of miotic therapy in some 
PSYCHIATRIC cases), diplopia, ptosis. 

Dizziness, depression, 

increase in signs and symp- 

toms of myasthenia gravis 


Causal Relationship Unknown: The following adverse effects have been reported and a causal 
relationship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: 
Hypertension, chest pain; Digestive: Dyspepsia, anorexia, dry mouth; Nervous System/Psychiatric: 
Behavioral changes including confusion, hallucinations, anxiety, disorientation, nervousness, somno- 
lence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid macular edema; 
Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, pulmonary edema 
(nonfatal), cardiac failure, heart rate <40 beats/minute, worsening of angina pectoris, worsening of 
arterial insufficiency, AV block, sinoatrial block, Raynaud's phenomenon, vasodilatation; Digestive: 
Gastrointestinal pain, hepatomegaly, vomiting, diarrhea; Hematologic: Nonthrombocytopenic purpura; 
Endocrine: hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweating, 
cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous System/Psychiatric: Vertigo, 
paresthesia, local weakness, decreased libido, nightmares, insomnia, diminished concentration; Respira- 
tory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: Urination 
difficulties. 

Potential Adverse Effects: \n addition, a variety of adverse effects have been reported with other 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: 
Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocyto- 
penic purpura; Nervous System: Reversible mental depression progressing to catatonia; an acute 
reversible syndrome characterized by disorientation for time and place, short-term memory loss, 
emotional lability, slightly clouded sensorium, and decreased performance on neuropsychometrics; 
Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with respiratory 
distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis 
and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. This 
syndrome has not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 5-mL, 10-mL and 15-mL plastic OCUMETER® ophthalmic dispensers with a controlled 
drop tip. 

Storage: Protect from light. Store at room temperature. 


M S D *The maximum recommended single oral dose is 30 mg of timolol. 
One drop of TIMOPTIC 0.5% contains about 1/150 of this dose which is about 0.2 mg. 
` For more detailed information, consult your MSD 
M ERCK Representative and the Prescribing Information. 
SHAR Merck Sharp & Dohme, Division of Merck & Co., INC., 


DOHME west Point, PA 19486. 1185(DC7046021) 


LANDERS 
VITRECTOMY 
LENS RING SYSTEM’ 


Technique of Use: 


The Landers Vitrectomy Ring was 
designed to be positioned with the 
cornea geometrically centered within 
the Ring. Sutures are then placed 
into the sclera adjacent to the limbus 
and tied over each scleral strut. Care 
should be taken so that the sutures 
are not pulled down too tight. The 
well created by the Ring is then filled 
with Healon® or Methylcellulose. The 
appropriate lens is then selected and 
placed into the Ring with the 
Machemer Forceps. The prism lens 
will require lens rotation to facilitate 
viewing the region to be examined. 


The Landers Vitrectomy Ring is 
manufactured in stainless steel, and 
the Vitrectomy Lenses in glass, 
facilitating autoclave sterilization. 


Designed by: “Maurice B. Landers, Ill, M.D. 
University of California, Davis 


(206) 885-1263 C-97309 


Bellevue, WA 98009 USA 
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~ OPHTE 
INSTRUM 


Our comprehensive ing of oph 
surgical instruments includes: 
*Cannulas*Manipulators 
-TrephinessLens Loops 
«Cystotomes*Probes 

Radial Keratotomy 
-Dilators*Polishers 
*Spatulas*Hooks 

*Speculums 

«Retractors 

Scrapers 

«Custom made 

instruments 

to fit your 

specific «7 

needs. l 





— 


“Kress Medical Supply, Inc. 


STAINLESS STEEL SURGICAL INSTRUMENTS 


8224 Marshall Dr., Lenexa, Kansas 66214 (913) 541-9242 
Telex 314005 FAX 913-541-1690 





Sterilization Tray 


Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion aed 


Measuring 
Scale 

This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions. 


59, No. 5, May, 1965 


September, 1986 


The 13th Annual 
FRONTIERS IN OPHTHALMOLOGY 
seminar will feature presentations 
on the most recent advancements 

in ophthalmic care 








Topics and faculty members will include: 


ANTERIOR SEGMENT SURGERY: David Schanzlin, 
M.D., Estelle Doheny Eye Foundation, Los Angeles 
e CORNEA: Miles H. Friedlander M.D., Louisiana State 
University Eye Center New Orleans • GLAUCOMA: 
Michael A. Kass, M.D., Washington University, St. Louis 
e OCULOPLASTICS: Darrell E. Wolfley, M.D., Louisiana 
State University Eye Center, New Orleans Ħ• PEDIATRIC 
OPHTHALMOLOGY: Keith Morgan, M.D., Louisiana State 
University Eye Center New Orleans « RETINA VIT- 
REOUS: Lee M. Jampol, M.D., Northwestern University, 
Chicago 


February 19, 20 and 21, 1987 
at the renowned 
Scottsdale Hilton Resort, Scottsdale, Arizona 
Approved for 15 hours, Category I C.M.E. credit 


Sponsored by the Prentice Eye Institute 
and St. Luke’s Medical Center, Phoenix 


For additional information, contact: 
Christine Campbell, St. Luke’s Medical Center 
1800 E. Van Buren, Phoenix, Arizona 85006 
(602) 947-7756 





Constructed of specially anodized 
aluminum, this impact-resistant 
tray protects your tubes as well as 
providing a convenient way of 
Sterilization and handling...with 
enough pockets to hold all tubes 
from the three Jones Tube Sets. 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily available 
in standard, assorted or special 
sets. Special sizes may be 
obtained upon request. 


*L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 


J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
Date, Aesculapius Publishing Company, 1970. 


L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company, 1976. 


Additional Information Available From: 


Weiss finije Glu Llowng Co 


14380 N.W. SCIENCE PARK DR Ħ PORTLAND, OREGON 97229 ® (503) 643-5674 





The search for better visual 
research systems knows no end 


“only new. beginnings. 


~ 


‘Introducing a completeline of medical video imaging systems from 
Iikegami—thē world.leader in sophisticated-camera systems. 


J] ea us 


HIGH-RESOLUTION COMPACT AND ULTRA-HIGH AND A COMPLETE LINE OF AUTOMATED ADAPTERS 
COLOR CAMERA ULTRA-COMPACT HIGH-RESOLUTION HIGHEST-PERFORMANCE AND ATTACHMENTS 
SYSTEMS COLOR CAMERA BLACK-AND-WHITE COLOR AND BLACK-AND- TO FIT YOUR 

SYSTEMS SYSTEMS WHITE MONITORS IMAGING NEEDS 


If you've never heard the name Ikegami, you're in for a with the highest performance quality available. 
pleasant surprise. Introducing, Ikegami'’s full line of medical Only Ikegami, the recognized world leader in the profe 
video imaging systems, designed to meet the growing | sional broadcast industry, offers you a complete family of 
imaging needs of surgeons, researchers and educators. products and systems for all your medical video needs. PI 
Fully integrated, highest quality video imaging systems for | all Ikegami medical video systems combine technical 
microsurgery, general surgery, research microscopy and | superiority with ease-of-operation, total flexibility, mainte- 
teaching, are here at last. | nance-free engineering and a complete line of automati 
3 Suddenly...dramatically...every subtle detail of a. proce- adapters and attachments to allow your system to grow 
dure, or any image visible through a microscope, springs to | with each and every specific requirement. 
life on monitor screens, to be recorded See our complete video imaging 
as necessary on videotape or hard- line for yourself. It has the answers for 
copy. Your findings and techniques can all your new beginnings. 
be visually shared and documented 


For more information, call Ikegami Electronics (USA), at (2041) 368-9171, or write: 
Ikegami Electronics (USA) Inc., Medical Products Division, 37 Brook Avenue, Maywood, NJ 07607 Phone: (201) 368-91 
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are you 
moving? 


Notify: 


AMERICAN JOURNAL OF OPHTHALMOLOGY 
Subscription Correspondent 

Suite 1415 

435 N. Michigan Avenue 

Chicago, IL 60611 


222177 
PAUL BROWN, M.D. 


4500 E. ONTARIO 
CHICAGO, IL 60611 





IT SAVES TIME WHEN YOU INCLUDE YOUR AJO NUMBER 


Enter your number here 
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Please change my address, effective 





PLEASE MAIL TODAY! 
Address Changes Take Six Weeks 





from: (or attach label here) 


Name 





SS ee ee a 


City/State/Zip 





to: 


Ol a eS ee 


City/State/Zip 





LSU EYE CENTER DEDICATION 
November 7-8, 1986 


Scientific sessions commemorating the opening of 
the new LSU Eye Center in the Louisiana Lions Foun- 
dation Medical Center. The meetings will be held Fri- 
day afternoon and all day Saturday. 


There is no registration fee. Among the distinguished 
guest speakers are: 


D. Dwight Cavanagh, M.D., Ph.D. William Link, Ph.D. 

John Chandler, M.D. Irene Maumenee, M.D. 
David Cogan, M.D. David Maurice, Ph.D. 
Joseph Colin, M.D. James |. McNeill, M.D. 
Claes H. Dohlman, M.D., Ph.D. Frank W. Newell, M.D. 
Donald |. Doughman, M.D. Randall J. Olsen, M.D. 
Hank Edelhauser, Ph.D. Arnall Patz, M.D. 

lay M. Enoch, O.D. Steven M. Podos, M.D. 
Frederick Fraunfelder, M.D. James Rowsey, M.D. 
Ephraim Friedman, M.D. Steven J. Ryan, M.D. 
lames P. Ganley, M.D., Ph.D. Richard Simmons, M.D. 
Morton Goldberg, M.D. David Soll, M.D. 

Barrett Haik, M.D. Walter J. Stark, M.D. 
Hikaru Hamano, M.D. Stephen L. Trokel, M.D. 
Danny Jones, M.D. George Waring, Ill, M.D. 
lay Krachmer, M.D. Rudolf Witmer, M.D. 
Steven G. Kramer, M.D. Thom J. Zimmerman, M.D., Ph.D. 





COMPREHENSIVE 
EPIKERATOPHAKIA 
COURSE 


CO-SPONSORED BY 
HERMANN EYE CENTER 
THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
DEPARTMENT OF OPHTHALMOLOGY 
AND 
CRYO-OPTICS, INCORPORATED 


COURSE DIRECTOR: John D. Goosey, M.D. 


MARRIOTT HOTEL — MEDICAL CENTER 
HOUSTON, TEXAS 





September 27 & 28, 1986 or December 6 & 7, 1986 


COURSE INCLUDES: Comprehensive Syllabus, Video Presentations 
and Practice Surgery Using Animal Eyes 


TOPICS INCLUDE: Patient Selection, Post Operative Manage- 
ment and Surgical Technique 
TUITION: $1195 — PREPAYMENT REQUIRED 
(Includes lunches and reception) 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON, 
OFFICE OF CONTINUING EDUCATION FOR THE MEDICAL SCHOOL, DES- 
IGNATES THIS CONTINUING MEDICAL EDUCATION ACTIVITY FOR 12 
CREDIT HOURS IN CATEGORY | OF THE PHYSICIAN'S RECOGNITION 
AWARD OF THE AMERICAN MEDICAL ASSOCIATION. 


FOR FURTHER INFORMATION CONTACT: 


Terri LaFitte or David Martin 
Hermann Eye Center 
1203 Ross Sterling Avenue 
Houston, Texas 77030 
(713) 792-5920 or 5934 





September, 1986 
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Improvements on the Vitrector Il make this more than a backup system. The single-use 
Vitrector Ill is designed to perform all vitrectomy procedures usually assigned to an expen- 
sive reusable unit. Accommodating features include a down-sized .45mm port with a 
guillotine cutting action sharp enough for organized vitreous, and a longer, 19-gauge 
aspiration tube equipping the unit for posterior and anterior chamber work. Flow- 
adjustable irrigation is delivered through a 16-gauge removable sleeve. 


The Vitrector Ill. The best features of a reusable unit with the cost and convenience of a 
sterile disposable. By Concept Inc., 12707 U.S. 19 So., Clearwater, FL 33546. Outside 
Florida phone 800/237-0169. Florida call 800/282-0748. 


See us at Booth 1547 and 1549 at the AAO 


CONCERT 





LOMBART 


Watton MLTRUMENT 
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IN THE RACE to increase 
practice performance 

get behind the wheel of 
the system that can move 
you ahead of the pack: 


The Ivy Practice Information 


Management System for 
Ophthalmologists. 

Ivy takes your practice 
from manual to automatic 
in style. It hugs the curves 


LAILA 


) 


of Patient Accounting, 
accelerates through 
Scheduling, gives you tight 
turns in Collections, pre- 
cision handling in Medical 
Records, and lets you shift 
from Practice Management 
to Practice Marketing 

and Research in record time. 
Solid Ivy service keeps you 
on track while the others 
are still in the pit. 


LAJ 


The Ivy System is the 
high performance machine 
built to win the race for 
efficiency, precision, and 
increased production 
in your office. 

To test drive one today, 
phone 1 800 CALL IVY. 


AVY Technologies 


Designed with Vision. 


VISIT IVY IN BOOTHS 677, 679, & 681 AT THE 1986 AMERICAN ACADEMY OF OPHTHALMOLOGY IN NEW ORLEANS, AND GET READY TO KICK UP SO! 
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Automatic...Plus 


The Nikon NR-7000 offers the fastest, 
most precise automatic examination capabil- 
ity available today. It automatically obtains 
objective results in just 0.25 seconds. Plus, it 
performs subjective verifications of spherical, 
cylindrical and axis measurements. 

Most functions are micro-computer con- 
trolled—achieving optimum speed and accu- 
racy simultaneously. All controls are designed 
for simplicity of operation and require no 
special training. A special error-alert feature 
virtually eliminates operator error. 


The video monitor provides clear, high res- 
olution images—combined with Nikon’s auto- 
matic fogging system to assure precise align- 
ment and measurement. The monitor also 
displays complete, easy-to-read data and 
results. 

For complete technical information and a 
demonstration, contact your dealer or Nikon 
Inc., Instrument Group, 623 Stewart Avenue, 


Garden City, NY 11530 N * 
ikon 


(516) 222-0200. 
Extending Man’s Vision 





Vol. 102, No. 3 AMERICAN JOURNAL OF OPHTHALMOLOGY 81 


The Manhattan Eye, Ear & Throat Hospital 


SEMINARS IN OPHTHALMOLOGY 
ANNOUNCES 


Glaucoma 
International 


November 6-7, 1986 * Thursday & Friday 


CME: This course has applied for 14 CME credit 
hours in Category 1 of the Physicians’ Recognition 


To be held at: 


New York Academy of Medicine 
2 East 103rd Street, New York 


Countries Represented: 
U.S.A., Canada, England, 


Germany, Israel, etc. 


Program includes Lectures 
and Panel Discussions 





RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the 20th of the 2nd 
month preceding the month of issue. Ads must be typed, 
double spaced. Payment must accompany the ad. Send 
ads and payments to the following: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 


435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 35 words— 
$75.00. Ad will run three months. No refunds on can- 
celled ads after the first appearance. Count words, in- 
cluding abbreviations, initials or numbers count as one 
word. Publisher assigns a number for box ads at no extra 
charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionable): Set within ruled 
border. One inch minimum—$90.00 per inch, per 
month. Ads over 35 words will be set within a ruled bor- 
der. A one-inch ad contains approximately 60 words. 


Box number responses must include the box number on 
the envelope and should be sent to the address given 
above. Use business sized envelopes only. Use busi- 
ness sized envelopes only. 





Award of the American Medical Association. 


For further information please write: 
Martha Klapp 
Department of Ophthalmology 
Manhattan Eye, Ear & Throat Hospital 
210 East 64th Street, New York 10021 
(212) 605-3762 


POSITIONS AVAILABLE 


GLAUCOMA SPECIALIST: Full time University and affiliated hospitals in New York City. Ir 
charge glaucoma training of 18 residents. Ample opportunity for surgery and research 
Salary/rank commensurate with experience. Send C.V./references to Box 022 AJO 


ILLINOIS: General ophthalmologist needed to join busy, high grossing practice. Cata 
racts, glaucoma, strabismus, external disease. New Clinic with top line equipment 
Lovely community, excellent hospitals. Start immediately or willing to wait for righ 
person. Write Box 029 AJO. 














Ophthalmologist, board certified or eligible, general ophthalmology 
and corneal transplantation. To join 6-man department in prepaid mul- 
tispecialty group in Honolulu, Hawaii. 
WRITE: Hawaii Permanente Medical Group, Inc. 
3288 Moanalua Road 
Honolulu, Hawaii 96819 
AN EQUAL OPPORTUNITY EMPLOYER 


RETINAL VITREOUS SURGEON: Busy retinovitreous practice with a major metropolitar 
midwest setting desires another associate. Superb opportunity with latest facilities anc 
approaches. Send resume in confidence to Box 036 AJO. 


500K PRACTICE: Recently purchased by progressive community hospital, needs general 
ophthalmologist with strong surgical skills. Hospital will provide generous support 
package. Immediate need. Outstanding opportunity in Western Pennsylvania. Respond 
to Box 037 AJO. 


GENERAL OPHTHALMOLOGIST 


Newly board certified or board eligible ophthalmologist for 1 or 2 years 
private practice experience while paying bills, taking boards, and find- 


ing practice opportunities. Salary $100,000 plus malpractice and 
health insurance. Learn what they didn't teach you in residency about 
running an office while being paid in the Pineywoods of East Texas with 
excellent fishing, hunting, and golfing. Send CV to Box 038 AJO. 
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CHIEF 
OPHTHALMIC 
TECH 


Immediate openings are available at King Khalid 
Eye Specialist Hospital in Riyadh, Saudi Arabia for 
Chief Ophthalmic Technician with the following 
experience: 


e Certification by JCAHPO as C.OT. or 
C.O.M T. 

e 6 years experience required, 3 in supervis- 
ory capacity 


An attractive salary and benefits package is offered. 
For immediate consideration, forward resume or 
call: 


Gloria Kutches 

AMI 

9465 Wilshire Blvd., Suite 307 
Beverly Hills, CA 90212 

Call Toll Free (800) 421-3344 
or Call Collect (213) 858-1125 


MEDICAL OPHTHALMOLOGIST 


Good opportunity for general ophthalmologist desiring to slow down in 
Pineywoods of East Texas noted for bass fishing, hunting, and excel- 


lent golfing. Surgery if desired. Alternate low-volume call. Malpractice, 
health insurance, retirement plan. Good staff and equipment. 
$125,000 per year. Send CV to Box 039 AJO. 





INDIANA: General Ophthalmologist with subspecialty interest in surgical retinal preferred, 
to join two ophthalmologists in busy practice. Generous first year compensation, lead- 
ing to partnership. Reply to Box 041 AJO. 


MEDICAL OPHTHALMOLOGIST: To join busy general-cataract ophthalmologist in affluent 
area of San Fernando Valley. Interest in medical retina would be helpful. Full benefits 
and salary plus percentage. Send C.V. Box 042 AJO. 


ILLINOIS: Very busy 3-man Ophthalmologist's practice and 1 retinal specialist in need of 
Ophthalmic Technician with clinical experience and expertise in refractions, contact 
lenses, visual fields, photography and ultrasounds. Please send resume. Box 044 AJO. 


WANTED: Associate for busy solo practice on Massachusetts coast. Retina interest de- 
sired but not essential. Write Box 045 AJO. 


OPHTHALMOLOGIST WANTED: To assume a practice in multispecialty clinic in Midwest. 
Send CV and photo. Box 046 AJO. 


KANSAS CITY: Talented General Ophthalmologist or Subspecialist willing to do general 
ophthalmology. Retina or refractive surgery especially desirable. Join soloist in busy 
ag practice. Salary and fringes. Eventual partnership. Clean, progressive city. 

.V. photo. Box 047 AJO. 


MOLECULAR BIOLOGY/GENETICS: PhD; 3 years Postdoctoral Experience. LSUMC is an 
equal opportunity/affirmative action employer. Send curriculum vitae to David New- 
some, MD, LSU Eye Center, 136 So. Roman St., New Orleans, LA 70112. 
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THE EYE 
INSTITUTE OF 
NORTHWESTERN OHIO 
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Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 
Carol R. Koilarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
9555 Airport Highway, Suite 110 
Toledo, Ohio 43615 





Looking for an ophthalmologist to join a two physician private 
practice in the Midwest. Am seeking someone who will help 
with general office ophthalmology and who has interest and 
experience in pediatric and oculoplastic surgery. Office is 
well-equipped with argon and YAG lasers, Kowa fundus cam- 
era, Octopus 2000, A-scan ultrasound, pachymeter, and much 
more. Hospital facility is convenient. Skilled, efficient surgical 
team to assist in OR and friendly, responsible technical staff to 
assist in office. Please send curriculum vitae and a letter of 
introduction to Box 048 AJO. 





ASSOCIATE NEEDED: Flourishing ophthalmology practice in quaint New England commu- 
nity. Subspecialty in retina preferred. For details send Curriculum Vitae to: Durham 
Medical Search, 205 Linwood Avenue, Buffalo, NY 14209, or call 1-800-633-7724 
(USA), 1-800-367-2356 (NYS). 


PEDIATRIC OPHTHALMOLOGY: Partner needed by pediatric ophthalmologist. Large, 
growing southeastern city. Must be fellowship-trained. Send CV. Box 049 AJO. 


MEDICAL OPHTHALMOLOGIST/MEDICAL RETINAL SPECIALIST: Full-time position with 
vitreoretinal subspecialty practice in Southeast. Ultrasound, electrophysiology, fluo- 
rescein angiography, krypton and argon laser. We can provide training if necessary. 
Salary negotiable. Send complete CV to: Box 051 AJO. 


SAN FRANCISCO BAY AREA— Ophthalmologist sought to practice at branch clinic 
of established, growing, multi-specialty group located in Marin County. This 
group of 58 physicians provides care to both fee-for-service and prepaid pa- 


tients. Excellent practice opportunity and superb living conditions. Guaranteed 
starting salary with ownership potential. Send CV to: Ross Valley Medical 
Clinic, Inc., 1350 S. Eliseo Dr., Greenbrae, CA 94904. 
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UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


announces 


A SYMPOSIUM IN CELEBRATION OF THE 25TH ANNIVERSARY OF 
THE BASCOM PALMER EYE INSTITUTE 


February 19-21, 1987 


Fontainebleau-Hilton Hotel 


Miami Beach Florida 


A scientific program highlighting current concepts in: 


Lasers: New Applications 

Advances in diagnostic imaging 
(including NMR, echography) 

Immunology & infectious disease 

Glaucoma 

Corneal & refractive surgery 


BASCOM PALMER 
EYE INSTITUTE 


UNIVERSITY OF MIAMI 


1962-1987 


Retinitis pigmentosa 
Vitreoretinal proliferative 
& vascular disease 
Pigment epithelium & 
macula disease 

Tumors 





Presentations will be by the faculty and alumni, joined by leaders in the field of ophthalmology. 


A gala social program of activities will also celebrate the silver anniversary. Approved for 16.5 hours AMA Category | 
credit. Registration fee, including the social program, is $400 for practitioners and $200 for residents and fellows upon 
written application from their Department Chairman. Make fee payable to: ‘“‘Continuing Education in Ophthalmology, 
Inc.” —P.O. Box 610326, Miami, Florida 33261-0326 (305/326-6099). 


FACULTY POSITIONS AVAILABLE 


The Department of Ophthalmology at the University of Kentucky in- 
vites applications for faculty positions in the following subspecialties: 
Retina-Vitreous, Neuro-Ophthalmology, General Ophthalmology, and 
Ophthalmic Pathology. Academic rank and salary based on qualifica- 
tions. Send CV and inquiries to: 


David Cowen, M.D. 
Associate Dean for Clinical Affairs 
University of Kentucky 
800 Rose Street 
Lexington, Kentucky 40536-0084 


An Equal Opportunity Affirmative Action Employer 


EYE CENTER IN INDIA 
A new state-of-the-art eye center in Hyderabad, India is seeking qualified candi- 
dates for the subspecialty areas of vitreo-retinal diseases, pediatric ophthalmol- 
ogy and ocular motility, contact lenses and ophthalmic plastic surgery. Those 
interested are requested to send their curriculum vitae to: 

Gullapalli N. Rao, M.D. 

919 Westfall Road 
Rochester, NY 14618-2699 





GLAUCOMA SPECIALIST 
Ochsner Clinic seeks excellent subspecialty-trained ophthalmologist to assume 
an established glaucoma practice with affiliated residency program. Starting sal- 
ary commensurate with experience, productivity bonus, generous fringe bene- 
fits. Send c v to: 


Richard Hesse, M.D. 
Chairman, Department of Ophthalmology 
Ochsner Clinic 
1514 Jefferson Highway, New Orleans, LA 70121 




















COLORADO— Retinal Surgeon to join Kaiser-Permanente Medical Care Program 
as first full-time retinal surgeon. Existing department consists of seven full 
time ophthalmologists based at four outpatient facilities. Competitive salary 
and excellent benefit program. Contact: Colorado Permanente Medical Group, 
P.C., Executive Offices, 2045 Franklin Street, Denver, CO 80205. (303) 861- 
3262, EOE. 












EMPLOYMENT OPPORTUNITIES 
Cornea and External Disease Subspecialist needed to join busy Corneal referral 
practice in midwestern city of approximately (1) million. New Surgical Physician 
should expect minimum of (60) Penetrating Keratoplasties the 1st year. Private 
practice with excellent working conditions. Salary commensurate with knowl- 
edge and experience with the option to buy into the business after the first year. 
Additional position for a Medical Corneal and External Disease Specialist is also 
available. Box 052 AJO. 


OPHTHALMOLOGIST: Busy, established practice in desirable, growing Eastern Penns: 
vania community is seeking a board eligible or board certified ophthalmologist. Corp 
rate benefits and salary leading to partnership. Send CV and personal references 
Box 053 AJO. 












ASSOCIATE IN CORNEAL DISEASE 


To Assume Both Clinical and Research Responsibilities 
Applicants must be fellowship-trained, board certified, and have a strong re- 
search background. Demonstrated clinical experience is essential. Send C.V. 
and inquiries to: 

James V. Aquavella, M.D., Director 
Cornea Research Laboratory 
University of Rochester Medical Center 

Box 314, 601 Elmwood Avenue, Rochester, NY 14642 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Fellowships available in 


Anterior Segment 
Glaucoma 
Medical & Surgical Retina 
Neuro-ophthalmology 
Oncology 


at the University of Toronto 
Department of Ophthalmology 


July 1987 to June 1988 


Dr. C. B. Mortimer 

Chairman 

Department of Ophthalmology 
Toronto General Hospital 

200 Elizabeth Street 

Bell Wing 8-601 

Toronto Ontario M5G 2C4 
CANADA 


Personal interview required 


POST-DOCTORAL FELLOWSHIPS 
IN VISION RESEARCH 
EMORY UNIVERSITY, ATLANTA, GEORGIA 


Post-Doctoral Fellowships to begin July 1, 1987, are 
now being offered by the Department of Ophthalmolo- 
gy at Emory University in vision research. Individuals 
with M.D., DVM, and/or Ph.D. degrees are sought. The 
program will allow training in several research areas: 
immunology, pharmacology, recombinant DNA, physi- 
ology, biochemistry, physiologic optics, and experi- 
mental pathology. Special emphasis will be placed 
upon research training in clinically relevant problems. 
Stipends are dependent upon the trainee’s previous 
experience and will range up to $30,000/year. Appli- 
cants must be citizens or non-citizen nationals of the 
United States or must have been lawfully admitted for 
permanent residency at the time of appointment. 
Deadline for receipt of such applications is November 
15, 1986. Applicants will be notified by January 1, 
1987 of their acceptance into the program. Interested 
persons please contact: Dr. Henry J. Kaplan, De- 
partment of Ophthalmology, Emory University, 1327 
Clifton Road, N.E., Atlanta, Georgia, 30322. Equal 
Opportunity/Affirmative Action Employer. 
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POSITIONS WANTED 


RESIDENCY WANTED: Dermatologist, 42, Board-Certified in Dermatology and Dermato- 
pathology seeking ophthalmology residency for career change. Excellent references. 
Much clinical and teaching experience. Hope to utilize present skills for extra contribu- 
tion to residency program. Box 043 AJO. 


PRACTICES FOR SALE 


PEDIATRIC OPHTHALMOLOGY PRACTICE FOR SALE: Eastern sunbelt. Large, well-estab- 
lished. May be expanded to adult general ophthalmology. M.D. returning to academics. 
Willing to stay and introduce. Box 023 AJO. 


EQUIPMENT WANTED 


NEEDED: Used Kretz 7200 MA standardized A-scan ultrasound machine. Contact Sue 
Villemaire, Retina Associates, 100 Charles River Plaza, Boston, MA (617) 523-7810. 


EQUIPMENT FOR SALE 


AO CUSTOM UNITS $4,995.00; POWER POISE UNITS $3,500.00; AO SLIT LAMPS 
$1,950.00; GREENS REFRACTORS $2,200.00. See you in New Orleans Booth #2002. 
Belrose Refracting Equipment Company, 3808 W. North Avenue, Chicago, Illinois 
60602, (312) 235-7073. 


FUNCTIONAL MUSEUM 


Over 300 surgical, refractive, and orthoptic instruments for sale. 
Included are a 1864 Binocular Candle Ophthalmoscope by Law- 
rence and Heisch, manufactured by Murray and Heath. Picadilly; 
1932 binocular Busch Thorner, and a 1902 Mellinger Magnet (the 
first imported into Britain). The buyer must undertake to place one 


of each type of instrument in plastic or other surroundings appro- 
priate to the function of the instrument. List available. 
Kelly, 
Linden, 
Weston Road, 
Bath BA1 2XU, 
England. 





SERVICES 


OPHTHALMOLOGY RECRUITING: interview Ophthalmology Search specializes in recruit- 
ing Ophthalmologists, Ophthalmic Technicians, O.R. Nurses, Photographers, etc. Na- 
tionwide service. Contact Olive Levit VP, (713) 864-9898, Interview Ophthalmology 
Search, 2525 North Loop West #304, Houston, TX 77008. 


FELLOWSHIPS 


VITREORETINAL FELLOWSHIP 


Two Years 
Positions available starting July, 1988 


For further information 
Please write 
P. O. Box 721624 
Houston, Texas 77272-1624 





OCULOPLASTIC FELLOWSHIPS: int’! Oculopiastic Society. Surgical assistance, patient 
care, emergency surgery, locum tenens. Designed for experienced ophthalmic sur- 
geon. Apply: Ms. A. Burnett, c/o Pierre Guibor, M.D., |.0.S., 630 Park Ave., NYC, NY 
10021 (800) 223-4500/(212) 734-1010. 
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The Ocusystem 





lo disposables 
eeded 


1e best pak is 


Introduced in 1980 


Has always been Cost-Efficient and now DRG compatible 


The Ocusysiem™ 


All of our instruments including: 
e Handpieces and fluid lines 
e Cutters 
e Ultrasonic Inserts 
o FO. Lines & probes 
e Vitrectomy lenses 


Are reusable and sterilizable by any modality including autoclaving 
Are proven reliable and ready to use on short notice 


ek a ee BP S 
e No pak 


e No inventory 

e No periodic maintenance 
e No periodic refurbishing 
e No hidden costs 


THE OCUSYSTEM purchase includes shipping and handling, inservice training, course tuition, and in-warranty repairs. (Because th 
OCUSYSTEM does not use disposables it will pay for itself in approximately 250 cases.) New fluid lines available at $15 per set. 





A 
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Charles D. Fritch, M.D. 


[he Ocusystem has sev- 
xal advantages over 

ather phaco systems, 
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:apabilities i 





The Ocusystem 


Surgical Design 


This article and Cost Analysis chart were published by Charles D. Fritch M.D. 
in Ophthalmic Forum, Volume 3, Number 2, 1985. 


What is the advantage of the Ocusystem over the other instruments that have the phacoemulsification in its use fi 
Cataract surgery? 
The Ocusystem has several advantages over other phaco systems, including quality, cost containment, and modular capabilities 

It excells in the quality of phaco performance, especially the pulsar mode. Also the variable control systems of flow and vacu 
are Superior, and it provides added safety with good chamber maintenance and excellent posterior capsular stability. 

The Ocusystem is excellent in cost containment due to its reusable handpieces, which are fully autoclavable. Savings are als 
noted in that there are minimal supply needs, including no packs and less BSS per case due to the low flow system (10-25 cc./n 
The Ocusystem has excellent modular capabilities, so that one might start with just an I&A mode and then add the phaco 
handpiece later. Anterior vitrectomy capabilities without the light pipe are also available and later, if one wished, posterior segr 

and deep vitrectomy tools with fiber optics could be added. 

Do you have disposable handpieces? Do you think the non-disposables are better than the disposables? What 
about cost? 

Yes, | have used disposable handpieces, but | feel the nondisposable handpieces are much better. There is no question that in 
regard to cost the nondisposable handpieces are one answer to cost containment. 

In regard to the vitreous aspect of the unit, many of the combined instruments really do not accomplish for the vitr 
tomy surgeon as much as they do for the anterior segment surgeon. How does the Ocusystem compare in this resj 
Regarding vitreous aspects of the Ocusystem, this instrument is ideal for both the anterior segment surgeon as well as the vitre 
retinal surgeon. 

The Ocusystem can be used as a combined system (mono handpiece) or it can be used with separate infusion and a separati 
ter with or without combined infusion system. Most importantly, the Ocusystem vitrectomy handpieces will cut and cut well. Nc 
wrapping, jamming, or clogging with cutting speeds ranging from 10 cuts per minute up to 800 cuts per minute. The Ocusystem 
provides simultaneous intraocular pressure readings during vitrectomy. 

What about the reliability with respect to down time? What about the problems with the setup i.e. intraoperativel 
have there been any failures? 

The Ocusystem is extremely reliable and during several years of experience with the instrument | have not noted any significant 
down time due to the system. Ocusystem set-up time is not significantly longer than other units. | feel strongly that a C.O.R.N. $ 
be part of any eye surgeon's team, but with appropriate encouragement by the eye surgeon, any O.R. nurse or technician can m 
the Ocusystem. This system has not failed me intraoperatively and functions well. 


Cost Analysis’ 


Original Case per P Total cost 
Basic Equipment Investment | week for 5 years 
5 35. 


Ocusystem’? 45,770.00 45,770.00 


1,155.13 BSUS RACY 
60,650.00 844.50] 2,077.38 GRL OMRE ALY 
3,921.88 MARU AU 


Cav. 8000 $41,900 
Ocutome $18,650 





Phako Pack = $120.40 27 | 232.88 | 7,378.00| 7,610.88 BRECTA: ZM 
V/EPACK $61.60 Sid 067.00} 11,299.88 Æ KIA GAII 
Aere ire yp J 756.00} 14,988.88 RACTAL 
18,677.88 RSL ANN 

Please Note: As an example if only 20 1. These prices are not updated. Please 

cases per week are performed your costs check current prices 

will exceed one million dollars in a five year 2. The Ocusystem's price has remained the 

period. same. 


3. Equipment cost depreciated over a 5 year 
period (260 weeks) 


A SURGICAL DESIGN CORPORATION 


24-05 Jackson Avenue, L.I.C., New York 11101 e (718) 392-5022 


- The Dosage Distinction: 
The Betagan Distinction! 


Betagani 


(levobunolol HCI) 05% 


Liquifilm sterile ophthalmic solution — 


AIIERGAN® 


Allergan Pharmaceuticals, Inc, Irvine, CA 92713 
©1986 Allergan Pharmaceuticals, Inc. 
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Why use 


for treating 
endritic 
sions 
In two different clinical trials 
comparing Viroptic to IDU 
(idoxuridine) and ARA-A 
(adenine arabinoside or 
vidarabine ) in the healing of 
dendritic lesions, Viroptic 
demonstrated superior 
efficacy.'” 


for treating 


eographic 
sions 

In two different clinical trials 
comparing Viroptic to IDU 
and ARA-A in the healing of 
geographic lesions, Viroptic 
again proved to be superior 
in efficacy.'” 


Influraine) 


(Medical artist's conception of typical Geographic Lesion) 


Viroptic* vs. IDU 
VIROPTIC 


96.3% 


Number 
of 
Patients - 


VIROPTIC 
100% 
25 


Number 20 
of 
Patients 


Adapted from Adenine Arabinoside: An Antiviral 
Agent Raven Press, New York, 1975, p 4032 


VIROPTIC 
87.5% 


Number 10 
of 8 
Patients 6 


Number 
of 
Patients 2 


0 
Adapted from Adenine Arabinoside:; An Antiviral 
Agent, Raven Press, New York, 1975, p 403.2 


Py Number of Patients Healed 


FR] Number of Patients Not Healed 





= - 





UITEN raster ACTINY z 


Viroptic’ vs ARA-A 
Viroptic® (Trifluridine) 









After 2weeks 
*92 out of 97 patients 


Viroptic® package insert, Burroughs Wellcome Co. 





ban See 


ARA-A (Vidarabine) 







After 5 weeks 
t70 out of 81 patients © 


Vira-A® package insert, Parke-Davis. 
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| Ninety-five percent of patients in Viroptic clinical 
trials responded within two weeks. By contrast, an 
examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
three weeks of therapy. So for some patients, treat- 
ment with Viroptic may mean relief from suffering 
and recovery from herpetic keratitis a full week 
sooner. 


More Convenient 


Viroptic solution needs to be administered only 
during waking hours, so sleep isn’t interrupted. 
And, unlike messy, hard-to-apply ointments which 
can cause temporary blurring of vision, clear, 
soothing Viroptic solution is easy to use. Its special 
Drop Dose” dispenser bottle ensures precise 
dosing and helps avoid medication waste. 


ae We do use tdoxuridine and vidarabine where acute 
infections do not respond to trifluridine, but, in my opinion, 
trifluridine is now the drug of choice for the treatment of 
superficial herpes, with no exceptions. oo 


References 
1. Data on file, Medical Division, Burroughs Wellcome Co. 


2. McKinnon JR, McGill JI, Jones BR: A coded clinical evaluation of adenine arabinoside and trifluorothymidine in the treatment of 
ulcerative herpetic keratitis, in Pavan-Langston D, Buchanan RA, Alford CA Jr (eds): Adenine Arabinoside: An Antiviral Agent, 


Raven Press, New York, 1975, p 403. 


3. Kaufman HE, Centifanto-Fitzgerald YM, Varnell ED: Herpes simplex keratitis. Ophthalmology 1983;90:700-706. 


A First Choice for treating Epithelial Keratitis 
caused by Herpes Simplex Virus | 





VIROPTIC 


Ifiunaine 


OPHTHALMIC SOLUTION, 1% 


STERILE 





Before prescribing VIROPTIC (trifluridine ), please consult full prescribing informa- 
tion in B. W. Co. literature or PDR. The following is a brief summary: 
INDICATIONS AND USAGE: Primary keratoconjunctivitis and recurrent epithelial 
keratitis due to Herpes simplex virus, types 1 and 2. 

CONTRAINDICATIONS: Hypersensitivity or chemical intolerance to trifluridine. 

WARNINGS: Do not administer more than nine drops daily. If there is no sign of im- 

provement after seven days or complete re-epithelialization has not occurred after 14 

days, other forms of therapy should be considered. Avoid administering VIROPTIC 

continuously for longer than 21 days. 

PRECAUTIONS: 

General: Prescribe only for clinically diagnosed herpetic keratitis. May cause mild 
local irritation (usually transient ). Viral resistance may possibly develop, though it 
has not been reported in vitro. 

Drug Interactions: VIROPTIC has been administered without apparent adverse in- 
teraction with certain antibiotics, certain steroids, and certain other ophthalmic 
drugs. Please see complete prescribing information. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Studies of mutagenicity 
and oncogenicity have been inconclusive. 


Pregnancy: Do not use in pregnant women unless potential benefits outweigh poten- 
tial risks. Based upon animal findings, it is unlikely that VIROPTIC would cause em- 
bryonic or fetal damage if given in recommended ophthalmic dosage to pregnant 
women. A safe dose has not been established for human embryo or fetus. 

Nursing Mothers: It is unlikely that VIROPTIC, administered in the eye as indicated, 
will be excreted in human milk, but the drug should not be prescribed for nursing 
mothers unless potential benefits outweigh potential risks 

ADVERSE REACTIONS: Most frequently reported: mild, transient burning or stinging 

upon instillation (4.6% ), palpebral edema (2.8% ). Others, in decreasing order of fre- 

quency: superficial punctate keratopathy, epithelial keratopathy, hypersensitivity re- 
action, stromal edema, irritation, keratitis sicca, hyperemia, increased intraocular 
pressure. 


SUPPLIED: 7.5 ml Drop Dose” plastic dispenser bottle. 
Burroughs Wellcome Co. 


heal 3030 Cornwallis Rd. 


Wellcome | Research Triangle Park, N.C. 27709 





YOUR DISENCHANTED..” 
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If you've been spending too much _ and been rewarded with state-of-the-art _ 3 
for your ophthalmic laser and ultrasound performance, outstanding dependability, 
instrumentation and getting too little in and continuing support. 
return, its time to call Biophysic Medical. Call for a directory of our satisfied 

Just as France passed the torch of customers and find out for yourself why 
liberty to the United States a century ago, Biophysic Medical is the new torchbearer 
we are offering you a new freedom now. in ophthalmic instrumentation. Call 
The freedom to choose. 800-437-7400. In California 415-680-2890. 

Choose quality. Choose convenience. coe r RE ake 
Without excessive cost or compromise. biophysic medical nC. 

Almost 2,000 physicians around the 
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he wanted to be a fireman. Then, a cowboy... 
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This year, their shared dream came true 
as he joined his father’s practice. 
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treatment of non-specific conjunctivitis. 
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bination is indicated for steroid-responsive inflammatory ocular 
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terial infection or a risk of bacterial ocular infection exists. 

Ocular steroids are indicated in inflammatory conditions of 
the palpebral and bulbar conjunctiva, cornea, and anterior seg- 
ment of the globe where the inherent risk of steroid use in cer- 
tain infective conjunctivitides is accepted to obtain a diminution 
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thermal burns, or penetration of foreign bodies. . 

The use of a combination drug with an anti-infective compo- 
nent is indicated where the risk of infection is high or where 
there is an expectation that potentially dangerous numbers of 
bacteria will be present in the eye. 

The particular anti-infective drug in this product is active 
against the following common bacterial eye pathogens: 
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CON TRAIN DICATIONS: Epithelial herpes simplex keratitis 
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sitivity to a component of the medication. (Hypersensitivity to 
the antimicrobial component occurs at a higher rate than for 
other components.) 

The use of these combinations is always contraindicated after 
uncomplicated removal of a corneal foreign body. 
WARNINGS: Prolonged use may result in glaucoma, with 
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use may Suppress the host response and thus increase the hazard 
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ocular pressure should be routinely monitored even though it 
may be difficult in children and uncooperative patients. 

Employment of a steroid medication in the treatment of 
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A significant percentage of staphylococcal isolates are com- 

pletely resistant to sulfa drugs. 
PRECAUTIONS: The initial prescription and renewal of the 
medication order beyond 20 milliliters should be made by a 
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The possibility of fungal infections of the cornea should be 

considered after prolonged steroid dosing. 
ADVERSE REACTIONS: Adverse reactions have occurred 
with steroid/anti-infective combination drugs which can be 
attributed to the steroid component, the anti-infective compo- 
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able since no denominator of treated patients is available. 

Reactions occurring most often from the presence of the anti- 
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and antimicrobials. Fungal infections of the cornea are particu- 
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of steroid. The possibility of fungal invasion must be considered 
in any persistent corneal ulceration where steroid treatment has 
been used. 

Secondary bacterial ocular infection following suppression of 
host responses also occurs. 
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| Insert the inferior haptic 2 Advance the distal end of 3 With a hook placed into tł 


into the capsular bag. The the superior haptic into the 12 o'clock positioning hole, 
elbow of the superior haptic eye to the one o'clock dial the optic 90°. Both hapi 
is already placed. position. end up in the capsular bag. 





- the superior haptic. 


The Kamerling Capsular 90. Precision-Cosmet introduces 
a new all-PMMA lens designed with non-angulated 

haptics attached 90° apart for simple, in-the-bag placement 
of both haptics—inferior and superior. 

This one-piece Perspex CQ lens is also extremely 
flexible—less than 0.6 grams of force is required to 
compress the haptics 4.0mm. 

For more information on the Kamerling Capsular 90, 
model no. 6200, contact your Precision-Cosmet 
. representative, or call 


toll free: (800) 328-3961; Q Precision:Cosmet 
(800) 682-3809 (MN). ag A leader by design 


Precision-Cosmet Company, Inc. 11140 Bren Road West, Minnetonka, MN 55343 


Caution: Investigational device limited by Federal (USA) Law to investigational use. © 1986 Precision-Cosmet Company, Ine 





Special 


A YAG laser, even the best, is only as good 
as its delivery system. 





The new Zeiss VISULAS Nd:YAG 
laser is literally what the doctors 
ordered. Designing around the 
advice and recommendations of 
ophthalmologists, Zeiss has created 
a YAG laser that's versatile enough 
for the varied and demanding needs 
of hospitals and research institutes, 
but compact and light enough for 
office use, too. And Zeiss backs 

the VISULAS Nd:YAG laser with 

a 2-year warranty. 

The laser beam in the VISULAS 
Nd:YAG passes through a series of 
folding and other selective mirrors — 
manufactured by Zeiss —as well as 
highly precise absorption filters — also 
manufactured by Zeiss — and then 
through a Zeiss Slit Lamp before it's 
delivered to the eye. A very special 
delivery system, indeed. 


Two cone angles, 12° and 18° 
Laser | has a fixed cone angle of 12°, 
delivering a maximum energy output 
of 8mJ. Laser II has a fixed cone 
angle of 18° with maximum energy 
output of 11mJ. Both lasers have a 
low order mode beam profile. Laser II 
may also be used in a burst mode in 





which three pulses spaced 20 micro- enhanced operator convenience. 
seconds apart combine to produce 
up to 40md at each firing. This gives Gall FODH: 


the physician the most versatility of For more information on the highly 


efficient, low maintenance Zeiss 
Any NENG ee ea VISULAS Nd:YAG, call our toll-free 
Dual HeNe aiming beam. number: 
The VISULAS Nd:YAG is equipped 800-522-5204 
with a unique dual aiming beam 
which simplifies focusing on In New York State, 914-681-7768. 
small, elusive targets. 
High energy density. 


The two-laser-beam design 
shortens the beam path con- 
siderably, thus ensuring beam 
integrity when delivered to the 
eye. To the physician, this 
means an even energy dis- 
tribution over the 30 microns 
of spot size. 


Accessories. 

The VISULAS Nd:YAG laser 
system can be outfitted with a 
wide variety of co-observation 
and documentation acces- 
sories, including those for 
videotape recording. Other 
accessories are available for 
specialized applications and 











Delivery 


The delivery system of the Zeiss VISULAS m 
Nd:YAG employs world-famous Zeiss optics. 


Only Zeiss...IS Zeiss. H 








West Germany 
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in reduci 


Today ophthalmologists are 
_ discovering that a stable IOL 
can mean more patient com- 
fort and fewer complaints after 
y surgery. And, for stability, 
| more and more doctors are 
| choosing closed-loop lenses 
~~“ “from 3M Vision Care. 
The closed loop is engineered 
to stay in place. 
An engineer 
can tell you why a 
closed-loop IOL is 
more stable. Four- 
point fixation is 
designed to give ae 
you better centration and more torsional 
stability. But the shape of the haptic is 
critical, and that’s where our ideas go 
to work for you. For instance, we were 
first to use computer-aided design 
(CAD)— to give our Style 34LE lens 
added stability. 


A broader base of contact means 
less stress. 
A closed-loop haptic is designed to 











% 





ing post-op complaint 
Is choosing a more stable lens. 


distribute pressure evenly across zonules 
and other delicate tissue, to reduce the 
risk of complications caused by tissue 





damage. 3M Vision Care introduced this 
closed-loop idea in 1979, 

The big surprise is the ease 

of implantation. 

Stability is essential, but you need 
easy handling, too. So 3M Vision Care 
has balanced stability with flexibility. 

In fact, our Style 30LE and Style 
34LE lenses are designed for one- 
handed implantation and immediate 
centration. 

Nobody gives you more choices 
than 3M Vision Care. 

We make the broadest line of closed- 
loop IOLs on the market. You can choose 


Caution-investigational device. Limited by Federal Law to investigational use. 





laser and UV optics, and our Style 78 
gives you an anterior chamber 
alternative. 

So consider a new choice: the stability 
of the closed-loop lens. Then call 
3M Vision Care. 


| See for yourself—in gg ; 
our award-winning B : 
videotape. 
Find out how easy closed-loop 
implantation can be. Send in the 
coupon for a private viewing of 
this informative presentation. 
Specify L] Beta or L] VHS 
(check one). 
{J I want to see more about closed-loop 
lenses. Call me to arrange a viewing time. 
LI Send information only. 
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Narne 

Clinic/Hospital a | 
Address g Phone — 
Cay/State/ Zip, oee i 
Call 1-800-235-6911 Vision Care/3M 

or 800-235-6913 Building 225-5N-03, 3M Center | 


Braa in CAJ St. Paul, MN 3$i44-1000 


Look to us for better ideas 
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BASIC SCIENCE COURSE IN 
OPHTHALMOLOGY 





THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 5-30, 1987 
EIGHTEENTH ANNUAL SESSION 
Location: U.T. Medical School 


This course consists of lectures, laboratory discussion and demonstrations by an 
experienced faculty of ophthalmologists and basic scientists. It is directed towards 
the requirements of residents and prospective residents in ophthalmology. 


THE CURRICULUM INCLUDES: 


ANATOMY NEURO-OPHTHALMOLOGY 
BIOCHEMISTRY OPTICS 

EMBRYOLOGY AND GENETICS PATHOLOGY 

EXTERNAL DISEASE PHARMACOLOGY 
GLAUCOMA PHYSIOLOGY 
IMMUNOLOGY REFRACTION 

MEDICAL OPHTHALMOLOGY RETINOPATHY 

MOTILITY VISUAL FIELDS 


Tuition is $1300. For further information and application forms, please write to: Basic 
Science Course in Ophthalmology, Hermann Eye Center, 1203 Ross Sterling Avenue, 
Houston, Texas 77030 or call: (713) 797-1777 ext. 308/309 or (713) 792-5920. 


REGISTRATION WILL BE LIMITED. 
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For Slit Lamp and Intraoperative Gonioscopy 


The Sussman Four Mirror 
Hand Held Gonioscope 


Delicate maneuverability 
at your fingertips 


e Small in size, light in weight, and directly 
hand held 


e Designed for ease of rotation, tilt 
and mobility 


e Four large 64° mirrors provide an impressive 
360° view of the angle 


e The small diameter endpoint permits both 
static and dynamic gonioscopy 


e Gonioscopic fluid or ointment is not required 





Designed by: 
Walter Sussman, M.D. 
Bellmore, NY 


U.S. Patent No. 4,033,679 


eul a MANUFACTURED BY: 
\ Ss e 
(206)885-1263 C-97309 
Bellevue,WA 98009 USA 





pectra announces 
its new line of generic 


ophthalmic pharmaceuticals 


“eg? 





x A z > : A. 
Pl oh es KG he d 
ad! 


alysi: 






Certificate of an 
and insurance available tc 
customers upon request 


Anestheti 

SPS Pro-Paracaine 15.0 m 
Anti-infectiv: 

SPS Chlor-Amphenicol 7.5 m 
SPS Sulfa-Cetamide 15.0 m 
Anti-inflammatory 

SPS Dexa-Methasone 5.0 m 
SPS Pred-Nisolone (0.125%) 5.0 m 
SPS Pred-Nisolone (1.0%) 5.0 m 

































for ophthalmic use. 
Other specialties have long recog- 
nized the economics of generic 
drugs. Now Spectra can offer 

‘he same savings to ophthal- 
nologists and other eye care 
orofessionals, plus: 


Spectra 

quality - 

all drugs are produced under 
good manufacturing 





practices and meet the Decongestan 
highest quality standards. SPS bia 15.0 m 

lagnostic 
Spectra SPS Fluresthetic 5.0 m 
— oe SPS Rose-Bengal 5.0 m 
packaging and labeling 


Glaucom: 
SPS Pilo-Carpine (1.0%) 15.0 m 
SPS Pilo-Carpine (2.0%) 15.0 m 
SPS Pilo-Carpine (4.0%) 15.0 m 


has been carried out 
with you and your 
patients in mind. 


Spectra Intraocular Irrigating Solution: 
service — Nutrisol 200 m 
‘oll-free, direct dial Nutrisol 500 m 
ordering means immedi- Mydriatic Cycloplegi 


SPS Atro-Pine 5.0 m 

SPS Cyclo-Pentolate 15.0 m 
SPS Tro-Picamide 15.0 m 
Steroid Anti-Infectiv« 
Combination: 

SPS Pred-Sulfa 5.0 m 

SPS Hydro-Mycin 5.0 m 
Non-Prescriptior 

SPS Extra-Tears 15.0 m 


ite response to your needs. 
Overnight delivery to 
nany locations. 


SPS N utrisol eatances Salt Solution) — 


Available in 200 and 
500 ml. bottles, 


12 to the case. 


Volume discounts 
available. 






For more information including detailec 
descriptions, summary briefs, price anc 
delivery, please write or call toll free 


ae wee a a a a a "A 
H N Please send information on the following: 1-800-225-2578 
C] SPS generic ophthalmic pharmaceuticals 1-800-344-3390 


| 

| | 

C SPS Nutrisol (Balanced Salt Solution). l 
My anticipated usage is | (Mass. 

| 










~ pectra 
Ss, << ee eee ea ae 

I a ah, ee ae | Pharmaceutical Services, Inc. 
laa! EO er | eee | Hanover Business Park 


155 Webster Street 
2 RET te eS SEEM a aa C a A a alia | Hanover. MA 02339 











Visit Booth 970 at the American Academy of Ophthalmology meeting in New Orleans 


NEW BOOKS! Plan now to examine 
our many titles on display 


@ CHANDLER AND GRANT’S GLAUCOMA, 3rd ed. 


Edited and with contributions by DAVID L. EPSTEIN, 
M.D., Harvard Medical School, Boston, Massachusetts. 
Amazing progress has been made in the last 5 years in 
the diagnosis and effective treatment of the many forms 
of glaucoma. Dr. David Epstein has addressed each of 
these fast-moving areas of diagnosis and therapy in 
Chandler & Grant’s Glaucoma, 3rd edition, a timely 
update on issues relative to glaucoma. Building on the 
fundamental strengths of its predecessor, G/aucoma, 
the author presents a logically organized, comprehensive 
guide for the ophthalmologist. Following an introduc- 
tion, Dr. Epstein covers no fewer than 25 different types 
of adult glaucoma, and 10 varieties of childhood glau- 
coma. Surgical procedures including filtration surgery 
and cyclodialysis, receive thorough coverage, and treat- 
ment for surgical complications is also included in this 
section. As a fundamental learning tool for the resident 
ophthalmologist, and as a practical update in theory and 
technological advances for the estab ished practitioner, 
this is the source for the latest in glaucoma research and 
treatment. 539 pp. (7 x 10), 133 illus., 1986, $55.00. 


NEURO-OPHTHALMOLOGY: Clinical Signs 

and Symptoms, 2nd ed. 

Edited and with contributions by THOMAS J}. WALSH, 
M.D., Yale School of Medicine, New Haven, Connec- 
ticut. A practical textbook for diagnosis and manage- 
ment of patients exhibiting specific signs and symptoms 
of neuro-ophthalmic disease. If you regularly encounter 
patients with complaints that could be of neuro-ophth- 
almic origin, this text will provide a sound guide for 
their workup, differential diagnosis, and disease manage- 
ment. This new edition features a particularly useful and 
practical format with numerous new illustrations and 
newly updated topics. Specific signs and symptoms re- 
ceive individual chapter coverage. This allows the busy 
practitioner rapid access to vital information. Simply 
identify the patient’s disease traits, consult the appro- 
priate chapter, and immediately draw upon a complete 
guide for suggested management prcecedures associated 
with the signs and symptoms manifested. Contempo- 
rary diagnostic techniques are presented including the 
neuro-ophthalmic applications of computed tomography 
and electrodiagnostics. 499 pp. (7 x 10), 179 illus. (5 
color plates), 1985, $47.50. 


Publishers Since 1785—Amezcica’s Oldest Publisher 


600 WASHINGTON SQUARE 
PHILADELPHIA, PENNSYLVANIA 19106-4198 
PHONE: (215) 922-1330 


% Lea & Febiger 


@ VIRAL DISEASES OF THE EYE 


Edited and with contributions by RICHARD W. DAR- 
RELL, M.D., Columbia University, New York, New 
York. This up-to-date new monograph brings unique 
new dimension to the literature on ocular virology. Be- 
sides fundamental viral classifications, this book gives 
valuable, additional information: In-depth coverage on 
the mechanisms of latency of infection, resistance and 
immunity, clinical treatment methods and more. Other 
topics covered are biological problems of infection 
resistance, pharmacologic therapy, management of 
ocular viral infections, and host immune responses. 
Detailed examination of herpes simplex and zoster, 
keratitis, trophic ulceration, follicular conjunctivi- 
tis, and measles infection of the eye are some specific 
conditions discussed by Darrell and thirty-two inter- 
nationally acclaimed contributors. Autoradiographs of 
spinal ganglia, electron micrographs of intracellular 
viral inclusions, trigeminal cells and immunofluorescent 
staining to delineate virus polypeptide expression are 
only a few of the many conditions and physiological 
features depicted. 347 pp. (7 x 10), 98 illus. (3 color 
plates), 1985, $46.50. 


OCULAR DIFFERENTIAL DIAGNOSIS, 3rd ed. 

By FREDERICK HAMPTON ROY, M.D., University 
of Arkansas Medical Center, Little Rock, Arkansas. 
The text has been updated and expanded to reflect the 
most current concepts of ocular diagnostic science. 
The book contents are divided according to regions of 
the eye. Signs and symptoms particular to each region 
are related to common and uncommon causes. All 
symptoms cover both medical and surgical ophthalmic 
conditions. Additional reference sources are also cited 
within each section. 466 pp., 7984, $30.00. 


CONTACT LENS PRIMER—A MANUAL 

By BARRY A. WEISSMAN, O.D., Ph.D., University of 
California School of Medicine, Los Angeles, California. 
This new manual offers solutions to many common ex- 
amining room problems such as astigmatism, presbyopia, 
post corneal transplant fitting and others. The book ac- 
curately presents the current field of contact lens fitting. 
From basic complications associated with lens fitting to 
advanced procedures such as those for aphakic patients 
and keratonics, this manual serves as an up-to-date office 
reference. 738 pp., 19 illus., paperback, 1984, $12.50, 


CALL TOLL FREE 1-800-433-3850 

(USA only, except PA, AK, HI) 

Use your MasterCard, VISA or American Express card 

to order. Be sure to include your card number, issue 

date (AMEX only) and expiration date. Lea & Febiger 

pays all postage and handling charges on cash and el 
credit card sales. All books sent on 30 days approval. 


Concave-convex optic creates a full 
0.3mm of YAG space to minimize 


laser-induced optical defects. 








Reduce the impact of 





decentration by 40%. 


105 
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The new Interspace® UI52B has an uninterrupted 
6.5mm optical zone. That’s 40% larger than conventional 
6.0mm lenses with ridges or embossments which 
reduce the optical zone even further. The larger, uninter- 
rupted optic of the UI52B is designed to substantially 
reduce the risk of visual interference due to decentration. 

The meniscus design also provides an optimal 
0.3mm of space behind the posterior surface. This extra 
space is intended as added security against lens pitting 
from high energy lasers. 

Further protection is offered by Intermedics UVEX 
UV additive which filters the most damaging UV 
wavelengths without altering the molecular structure 
of PMMA! 

Ease of insertion and excellent centration are two 
more reasons this modified C-loop is today’s fastest grow- 
ing PCL style. 

Look into the new, larger-optic UI52B. It’s fast 


becoming a real center of attention. 
'MckKellar and Allen, Photochemistry of Polymers. 


UI52B 


Quality through technology. Caution: Investigational 
Device Limited by 
o United States Law to 





@ INTERMEDICS’ Investigational Use. 
” INTRAOCULAR 


2650 E. Foothill Blvd., Pasadena, CA 91107 
Phone: (800) 423-4866 or (818) 796-0281 
TELEX: 182195 INTERMED-PAS, TELEX: 201294 





Intermedics Ophthalmics Japan K.K. Intermedic Ophthalmic GMBH Intermedics Ophthalmics Products 
Tokyo, Japan Hamburg, West Germany North York, Ontario, Canada 
81-3-239-2552 FAX: 81-3-239-2553 49-040-531-1075/76 Telex: 2165971 (416) 497-8440 Telex: 06986618 
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1019 VISITEC® Eye Shields - 
Individually packaged clean 
and sterile. Shaped to 
accommodate and protect 
each eye more effectively. 


eae 


16516 Pro-Ophta Absorbent 
Sticks - Highly absorbent 
sponge. Soft yet rigid. Pointed 
ends allow tissue manipu- 
lation and rapid absorption of 
fluids. 


1024 Pre-Assembled | & A Kit 
- Fluid distribution set, I/A 
cannula and syringe are pre- 
assembled and ready for 
immediate use. Excellent 
manual system and to keep in 
O.R. as backup for I/A 
machines. 


Retrobulbar Needle (Atkinson) 
Plastic sheath encases point 
and needle for protection. 
Shortened single bevel 
decreases possibility of retro- 
bulbar hemorrhage. 

Sizes: 23g - 25g 


IME 
“for all the right reasons... 


PRODUCTS NOT SHOWN ACTUAL SIZE. 





5013 Lacrimal Intubation Set (With Retrieval Device) 
Probe end has special notch for retrieval instrument to 


catch. 


VISITEC® SPECIALLY DESIGNED: 


e Ready for use - Minimizes set up time. 
e Single use - Assures products to be clean, sterile and ready 
to use every time. 
e Package identification - Assures the correct product and 
size. Avoids errors and delays during valuable surgery time. 


e Economical - No costly resterilization or reprocessing with 


single use products. 
e Individually packaged - Designed for sterile transfer; Open 
when needed. 
e VISITEC® is customer oriented - Assures support for special 
handling and delivery of orders. 


VISITEC OFFERS A COMPLETE RANGE OF OPHTHALMIC 
SURGICAL PRODUCTS - FOR A COMPLETE CATALOG CALL TODAY! 


800-237-2174 
813-758-1428 (in Florida) 


Formed Irrigating Cystotomes 


- Sharp every time - Save time, 


no need to bend your own - 
formed for easier access to all 
areas of capsule. 

Sizes: 23g - 25g - 27g - 30g 


Anterior Chamber Cannulas - 
Excellent for filling anterior 
chamber with viscous materi- 


5061 Self Retaining Chamber 
Maintainer (Lewicky) Patent 
4340037 Cannula is inserted 
through a 20g opening which, 
because of its unique thread 
design, remains firmly in place 
without sutures. 


1025 Ocular Pressure Reducer 
Kit - A new simpler, inexpen- 
sive way to soften the eye and 
reduce intraocular pressure. 
Separate inflator bulb allows 
bulb to be retained and balloon 
disposed after each use. 


1021 Single Ophthalmic 0.22 
Micron Filter Distribution Set 
- Specially designed for O.R. 
Sterile inside and out. 0.22 
micron filter is only one which 
will filter out biological con- 
tamination as well as particles. 


5063 Angled Lens Manipulating Hook (Sinskey) 


al. Plastic hub allows sure fit 
on syringe. 
Sizes: 20g - 25g - 27g - 30g 


Provided clean and sterile. For positioning P.C. IOLS with 
0.2mm diameter holes and larger. 


813-758-1428 
Telex 5106000179 


2043 Whitfield Park Drive Sarasota, FL 34243 USA 
800-237-2174 (Outside Florida) 


VISITEC COMPANY 


© 1986 VISITEC COMPANY 





The high cost of “keeping up” is | 





e NEW EDITORS: 
Gilbert Smolin, M.D., and Mitchell H. Friedlaender, 
M.D. of San Francisco, California 


e NEW EMPHASIS on topics that are really meaning- 
ful to your everyday practice 

e NEW FORMAT (81⁄2 x 11”, paper cover) 

e NEW RATES (rolled back to 1983 levels!) 





LL 


International Ophthalmology Clinics is changing with the 
times, yet it is still devoted to the tradition of excellence in 
medical literature that began with its first issue back in 
1961. 

In 1987, you'll discover International Ophthalmology 
Clinics in a new, 8/2 x 11” format, with a crisp interior 
page design that makes reading easy, and a paper cover 
that makes possible the rollback of prices you see illus- 
trated in the coupon below. And two new editors, distin- 
guished experts known for their contributions to the field, 
will be guiding International Ophthalmology Clinics in its 
new direction. From selecting the topics to be covered, to 
choosing the physicians to participate, to managing and 
molding the individual chapters into one cohesive work, 
Drs. Smolin and Friedlaender will ensure the quality you've 
come to expect from International Ophthalmology Clinics. 

As these issue titles attest, the emphasis in 1987 is on 


topics that are meaningful to your daily practice — down-to- 


earth, practical, focused discussions of conditions you 
encounter every day. The four quarterly issues of Interna- 
tional Ophthalmology Clinics are: 

March ’87: “Management of the Dry Eye” 

June ’87: “Endophthalmitis” 

September ’87: “New Developments 

in Cataract Surgery” 

December ’87: “The Diabetic Eye” 

A single issue devoted to a single topic. That's the kind of 
in-depth, useful information you need in daily practice — 
now and for future reference. And it’s there for the asking in 
International Ophthalmology Clinics. Long known as 
“today’s reference, tomorrow's Classic,” issues of Interna- 
tional Ophthalmology Clinics are essentials for your profes- 
sional library. And though the physical appearance of IOC 


coming 


... with new low rates 
(and a new format) for 


P International 


on Ophthalmology 


oa Clinics in 1987 


will change in 1987, its quality will not. All that was good 
about International Ophthalmology Clinics for so many 
years remains intact in the new IOC of 1987. 

Subscribe today, at the new low rate, and start collectinc 
the new International Ophthalmology Clinics “classics” of 
tomorrow. 


Clip and mail to: 


International Ophthalmology Clinics, 1987 
Little, Brown and Company 

Medical Division — Subscription Service 

34 Beacon Street 

Boston, Massachusetts 02108-1493 


Please enter my 1987 subscription to /nternational Ophthalmology 
Clinics at the low rate checked below. My check or complete credit card 
information is enclosed. 


L 


LAST YEAR'S RATES 1987 RATES 


U.S. individual $53.00 ( )$48.00 
U.S. institution $65.00 ( )$64.00 
U.S. resident $43.00 ( )$38.50 
Foreign individual $66.00 ( )$59.00 
Foreign institution $79.00 ( )$78.00 
Foreign resident $56.00 ( )$46.00 
O My cheek for $ is enclosed. 
O Charge my subscription to my 
De czo g 
Card number 
Expires on Amount charged $ 
Signature 
Name 
Address 
City, State, Zip 


6AD13AB 





Éan System improves patient flow andyoffic 
communications with simple light signals 


Expand your practice without 
extending your hours. 


The busier your office, the more chance there is for 
confused office communications. And disorganization 
means less time available for patients. A Diversatron- 
ics Call System can help you reclaim valuable lost time 
and schedule more patients per day. 


The many benefits of Call System. 


Call System can be programmed to meet the specific 

needs of your practice. Here are just a few of its 

many benefits: 

e Locate and call support personnel immediately, 
quietly. 

e You are automatically directed to your next 
patient. 

e Staff productivity and your office’s professional 
atmosphere are significantly increased. 


See us at island #784 at the AAO. 











K 


A Diversatronics Call System can be easily A i 
installed in your new or existing office. For W 
full details, contact Diversatronics today. 


Learn more about Call System. ‘(f VE 


Send for Free Brochure. 


a a 


diversatronics inc 


620 Parkway ® Broomall, PA 19008 
Call Toll-Free: 1-800-345-1244 

PA residents call: (215) 356-3995 

CA residents call: (714) 893-4717 

5132 Bolsa Ave., Suite 102 
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MT marco 


NO ONE 
LS MORE 
LOMBART. 













ONE. 


There Must Be A Reason... 


LOMBART Ten 
M TRUNENT /TRUMENT 
COMPANY WET 


IN CALIFORNIA 


800/446-8092 800/58 /7- 07 0 


VA 800/582-8092 804/853-8888 US 800/872-1033 619/578-2020 
3335 CROFT STREET. NORFOLK VA 23513 8676 COMMERCE AVENUE, SAN DIEGO, CA 9212 





At AMO, when we talk about being on the 
technological cutting edge, we mean just that. 

A good case in point is our new BKS-1000 
(Barraquer-Krumeich-Swinger) Refractive Set for 
keratomileusis and epikeratophakia. It’s pioneer 
technology; involving a microkeratome and revolu- 
tionary lens bench system which allows the prop- 
erly trained ophthalmic surgeon to section and 
reshape a patient’s cornea (or donor corneal tissue) 
without conventional freezing. 

This non-freeze technique results in minimal 
cell destruction, thereby potentially contributing to 
faster visual recovery. 

The BKS-1000 is the first equipment of its kind 
available in a small, compact unit which can be 
moved conveniently in and out of the surgical suite. 

In addition, research is going forward at AMO 


86-55-1208 


AMO 
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in alloplastic and other synthetic intralamellar cor- 
neal implants. Plus we're continuing to expand the 
technological horizons of IOL design, with break- 
throughs in small-incision styles, as well as advances 
in loop configuration and biocompatible materials. 

But our technology isn't confined to the minia- 
ture world of lenses. In the field of ophthalmic 
lasers, AMO continues to research new lasers for 
new ophthalmic treatments and to make sophisti- 
cated refinements on the basic technology of the 
YAG-100—the first American-made Nd:YAG laser. 

So big product or small, when we speak of 
AMO “technology, quality and service, there are 
good reasons why “technology” comes first. 


Allergan Medical Optics, P.O. Box 25155, Santa 
Ana, CA 92799-5155. Phone: (800) 348-0554. 


Technology « Quality « Service 


AIIERGAN ween Ones 
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11TH ANNUAL 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 
MARCH 2-7, 1987 


CO-SPONSORED BY 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 
DEPARTMENT OF OPHTHALMOLOGY 
HERMANN EYE CENTER 


FUNDAMENTALS AND PRINCIPLES OF OPHTHALMOLOGY 
EMBRYOLOGY AND DEVELOPMENTAL ANOMALIES - Richard S. Ruiz, M.D. 
PHARMACOLOGY - Geoffrey J. Gladstone, M.D. 
IMMUNOLOGY - Jeffrey D. Lanier, M.D. 
ERG, EOG AND ULTRASOUND - Thomas C. Prager, Ph.D. 
OPTICS, REFRACTION AND CONTACT LENSES - Jack T. Holladay, M.D. 
INTRAOCULAR INFLAMMATION, UVEITIS AND OCULAR TUMORS - Paul C. Salmonsen, M.D. 
RETINA AND VITREOUS - Michael A. Bloome, M.D. and Paul C. Salmonsen, M.D. 
NEURO-OPHTHALMOLOGY - Rosa A. Tang, M.D. 
BINOCULAR VISION AND OCULAR MOTILITY - Malcolm L. Mazow, M.D. 
EXTERNAL DISEASE AND CORNEA - Jeffrey D. Lanier, M.D. 
GLAUCOMA, LENS AND ANTERIOR SEGMENT TRAUMA - William E. Layden, M.D. 
ORBIT, EYELIDS AND LACRIMAL SYSTEM - Geoffrey J. Gladstone, M.D. 
OCULAR PATHOLOGY - Morton E. Smith, M.D. 


TUITION: $475.00 


RESIDENTS, FELLOWS AND PRACTICING OPHTHALMOLOGISTS 
FEE INCLUDES COURSE MANUALS, DAILY CONTINENTAL BREAKFAST, 
COCKTAIL AND DINNER PARTY 


The HOUSTON OPHTHALMOLOGY REVIEW COURSE is a 49 hour, 6 day, intensive course intended for practicing 
ophthalmologists and recent graduates of residency programs. The lectures and manuals are designed to 
provide a comprehensive and updated review. 


FOR MORE INFORMATION CONTACT: 
JACK T. HOLLADAY, M.D., COURSE DIRECTOR 
HERMANN EYE CENTER 
DEPARTMENT OF OPHTHALMOLOGY 
1203 ROSS STERLING AVENUE 
HOUSTON, TEXAS 77030 
(713) 797-1777 





The ultimate measure of product quality is often 
revealed in the eyes of your patients. Because there’s 
usually a correlation between product quality and the 
treatment results you can expect. 

That’s why we have just one policy toward qual- 
ity at AMO: no compromise. 

Take our IOLs for example. They're made from 
reliable, time-tested Perspex” CQ, the finest PMMA 
available. Then they're lathe cut to computer- 
controlled specifications; polished, and repolished, to 
a surface smoothness unexcelled in the industry. 

And leaving the micro world of IOLs, we're just as 
fussy about quality in the macro world of ophthalmic 


86-55-1209 


AMO 
© 


Perspex® CQ is a trademark of ICI, Ltd 





lasers. From our versatile Nd:YAG laser models to our 
many Argon/Krypton laser systems, quality assurance 
inspections at all critical phases of manufacture help 
insure reliable, accurate, and trouble-free service... 
and the clinical results you want. 

So when the clinical outcome may be influenced 
by things like the smoothness of an IOL, or the accu- 
rate placement of laser energy, you can rely on AMO 
quality. 

AMO quality. You'll see it in your patients’ eyes. 

Allergan Medical Optics, P.O. Box 25155, Santa 
Ana, CA 92799-5155. Phone (800) 348-6554 


Technology « Quality « Service 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 
OPHTHALMIC PUBLISHING COMPANY 
435 N. Michigan, Suite 1415, Chicago, IL 60611 


Copyright Transfer 


This copyright transfer must be signed by each author and included with the manuscript at the 
time of submission. No article or letter will be processed until the signed copyright transfer has 
been received. 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL 
OF OPHTHALMOLOGY. We the undersigned confirm that the written narration, the data, and the 
illustrations have not been previously published, have not been previously submitted for publica- 
tion, will not be submitted for publication while this work is under consideration, and are not 
subject to copyright or other rights except those of the authors hereby transferred to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY. We further confirm that variations of the narration, variations of the 
data, variations of the illustrations, or variations of interpretation have not been submitted for 
publication and will not be submitted for publication while this work is under consideration by or, if 
accepted, prior to publication by THE AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the 
material will not be the topic of news interviews or press releases. 

The authors further confirm that the narration, the illustrations, the data, or variations thereof 
have not been the topic of distribution by auditory or visual reproduction including video tapes, 
cassettes, or records. They further confirm that these materials have not been the topic of a 
scientific, a commercial, or a poster exhibit, except as indicated. They further confirm that the 
narration or portions of it, the data, or portions of them, and the illustrations, have been presented 
at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or 
execution of the study or to the writing of the paper herein submitted. The authors further confirm 
that they have read and concur in the writing and conclusion of the typescript, data, and 
illustrations submitted herein. 

This signed copyright transfer confirms that each part of this work, including the text, the 
illustrations, the tables, the data, and the references, has been submitted solely to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY. The undersigned author or authors transfers to THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY all rights, title, and interest to all parts of the written work named 
below, including the following: (1) copyright, (2) the right to grant permission to republish in whole 
or part with or without fee, (3) the right to produce reprints or preprints for sale or for free 
distribution, and (4) the right to republish the work ina collection of articles in any other format. The 
authors further affirm that the work has not been previously published and is not subject to 
copyright or other rights. 


TITLE: 
CORRESPONDING AUTHOR: (Name) 
(Address) 


(Telephone) ( ) 


Authors’ names must be listed in the order given on the title page of the manuscript. 


1: Nanie Prini): Ee. 
Address: 

E None O a S a F 
Address: 

ES aM O; 
Address: 

a 
Address: 


To accommodate additional authors, copies of this transfer may be made as necessary. 


Some ophthalmic equipment companies are 
only interested in you until they make a sale. Then 
you re on your Own until it’s time to sell you the 
“new improved” model. 

AMO doesn't work that way. 

If you buy an AMO ophthalmic laser, for exam- 
ple, we don't just drop off a crate and wish you 
luck. The person who sold it to you must be at 
your Office the day it’s delivered. Along with an 
expert technician who supervises installation. 
That’s one very practical demonstration of AMO 
Service. 

But it goes well beyond that. AMO guarantees 
that you'll get a response to any call for service 
within four hours; with a specially-trained techni- 
cian at your office within 48 hours if required. 

We're committed to meeting the needs of the 
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ophthalmic surgeon in many areas, so you’re 
assured of ongoing service in support of all AMO 
products. Like consignment inventory and 24-hour 
IOL delivery, which puts your choice of lens styles 
in your hands when and where you need them— 
quickly and smoothly. And AMO makes a variety of 
educational service materials available to you ona 
complimentary basis. Plus we sponsor frequent 
seminars around the country every year; as well as 
provide an extensive video library for your use. 

You may not be familiar with AMO service first- 
hand. Partly because our products are built right, 
and built to last. But if a time ever comes when you 
do need AMO service, rest assured it won't stop at 
the sidewalk. 

Allergan Medical Optics, P.O. Box 25155, Santa 
Ana, CA 92799-5155. Phone (800) 348-6554 


Technology e» Quality e Service 
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FIFTY-SIXTH ANNUAL 
MID-WINTER OPHTHALMOLOGY CLINICAL CONFERENCE 
Sponsored by the 
RESEARCH STUDY CLUB OF LOS ANGELES 


Sunday to Wednesday ~ February 8-11, 1987 
Sheraton Grande Hotel + Los Angeles, California 


GUEST FACULTY 
RICHARD KEATES, M.D., Ohio State University College of Medicine, Columbus, Ohio 
ALAN KOLKER, M.D., Washington University School of Medicine, St. Louis, Missouri 
MANUS KRAFF, M.D., University of Chicago College of Medicine, Chicago, Illinois 
GEORGE WARING, M.D., Emory University, Atlanta, Georgia 


A three-day scientific program designed for the ophthalmologist in clinical practice to provide an update on recent 
developments in the specialty. The program format consists of lectures, panel discussions, and luncheon question and 
answer sessions with the faculty. Category I AMA or CMA credit of 21 hours is available. 


Opening Session for registered physicians and their guests: 
MEDICAL ECONOMICS CRISIS & SURVIVAL, 1987 
Herve Byron, M.D., Gerald E. Meltzer, M.D., Bruce Maller and John Hirsch, of See, Inc. 


Sunday afternoon, February 8, 2-5 p.m. 


ANTHONY NESBURN, M.D., Program Chairman 
JAMES SALZ, M.D., Co-Program Chairman 


Registration Fee: $235 for practicing physicians if received before January 1, 1987; $275 after that date. 
$125 for resident physicians, retired or military physicians. 
For further information on registration, hotel reservations, or exhibits, contact: 


Ms. Louise Ball, Executive Secretary 
P.O. Box J, South Pasadena, CA 91030-0590, Phone: (213) 680-2387 





THE RETINA RESEARCH FUND OF 
ST. MARY’S HOSPITAL AND -ai 
MEDICAL CENTER, ; | | RING, 19 


SAN FRANCISCO 


Subject: Practical problems 
and most recent advances in 
the diagnosis and treatment of 






Course Instructors: retinal, macular, and vitreous 
— Ho ds tz. M.D panes es an Tn on 
ward Schatz, M.D. rgon and Krypton Laser 

PALM SPRINGS, San Francisco photocoagulation. Real case 
CALIFORNIA (Both Workshops) studies and photographs will be 
Marriott’s Rancho Las Palmas H. Richard McDonald, M.D. ALS pe: Lit os 
March 5, 6, 7, 1987 San Francisco | | 

(Both Workshops) Enrollment: 
se Ronald C. Pruett, M.D. ae Bt ie saarena 

AL RNIA Boston 
Course Time: 

Quail Lodge UPO PENGE VOSS POR 3 days, 4 hours each day 
April 2, 3, 4, 1987 Charles A. Garcia, M.D. Credit: 

Texas 12 hours, AMA and CMA, 

(Carmel Valley Workshop) Category 1 


For information and brochure call 415/921-4860 or write: Medical Staff Secretary, St. Mary’s Hospital and 
Medical Center 450 Stanwan San Francicen CA 04117 





The Coherent 7910 YAG does for laser surgery 
what IBM and Xerox did for paperwork. 




















Lower price is bringing YAG lasers out of 
the hospital and into the office. To improve 
patient comfort and convenience. To help 
you manage time better. 

You'll work more confidently, too. With 
the only slit lamp specifically designed for 
laser surgery. With fundamental mode, 
12-micron spot size, and 3 ns pulse length for 
greatest power density. The result? Fewer 

applications, less total energy deliv- 
ered to the eye (see table below ) 
and less risk of lens pitting. 

What’s more, you get the indus- 
try’s largest service organization 

behind you. Leasing/financing plans tailored 
to your specific needs by Coherent Financial Corp. 

Find new freedom with the Coherent 7910. For details 
and an informative booklet, “Everything You’ve Always Wanted to 
Know About Ophthalmic YAG Massi cali tol free: N 635- Me 13. 
Inside CA: 800-423-9543. r PREEN E x 
Or write: Coherent Medical, 
3270 West Bayshore Road, 
Box 10122, Palo Alto, 

CA 94303. 
















1986 





*PMA data acquired from Medical Laser Manufacturers Association. 
**Data on file at Coherent Medical 
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Built like no other lasers in the world. 
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New long-term data 


£ 








Highly effective long-term control of IOP. 
No evidence of tachyphylaxis or tolerance. 
Efficacy findings based on clinical studies with TIMOPTIC® (Timolol Maleate, 


MSD), lasting from one month to over three years, reveal a significant reduction 
in IOP and no tendency for IOP to drift upward with extended treatment. * 
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Low incidence of systemic reactions. 
During the clinical trials of TIMOPTIC, lasting from one month to over three years, 
40 of 2,217 patients (2%) reported an adverse cardiovascular effect. Twenty-four 
patients (1%) reported an adverse respiratory effect.* 


98% of these patients 


reported no cardiovascular side effects 





There’s no substitute for 


Timoptic 


(TIMOLOL MALEATEIMSD) 
STERILE OPHTHALMIC SOLUTION 





How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from a single antiglaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction of 
IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma or with a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS): sinus bradycardia; 
second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS); cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 
The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with cardiac 
failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure. 

In Patients Without a History of Cardiac Failure continued depression of the myocardium with 
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g. 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR A HISTORY OF 
BRONCHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD 
IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary 
in such patients, then the drug should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, receptors. 

Major Surgery The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in 
surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject 
to protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat 
has also been reported. For these reasons, in patients undergoing elective surgery, some authorities 
recommend gradual withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol (see OVERDOSAGE). 
Diabetes Mellitus Beta-adrenergic blocking agents should be administered with caution to patients 
Subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the 
signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 


PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known 
systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 

these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
symptoms suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, 
alternative therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consis- 
tent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has 
been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic 
symptoms. 


In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angli 
This requires constricting the pupil with a miotic. TIMOPTIC® (Timolol Maleate, MSD) has little or no effec 
on the pupil. When TIMOPTIC is usec to reduce elevated intraocular pressure in angle-closure glaucoma, 
should be used with a miotic and not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonge 
therapy has been reported in some patients. However, in one long-term study in which 96 patients hav 
been followed for at least 3 years, no significant difference in mean intraocular pressure has bee 
observed after initial stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resultin 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally 

Close observation of the patient is recommended when a beta blocker is administered to patient 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effects and th 
production of hypotension and/or marked bradycardia, which may produce vertigo, syncope, or postur; 
hypotension. 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTK 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction distul 
bances, left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministré 
tion should be avoided. 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists ma 
have additive effects in prolonging atrioventricular conduction time. 

Pregnancy: There are no adequate and well-controlled studies in pregnant women. TIMOPTIC should b 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account th 
importance of the drug to the mother. 

Pediatric Use: Safety and effectiveness in children have not been established by adequate an 
well-controlled studies. 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTI 
topically in studies lasting one and two years respectively. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: in a two-year oral study of timolol maleate in rat: 
there was a Statistically significant (Ps0.05) increase in the incidence of adrenal pheochromocytomas | 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Simile 
differences were not observed in rats administered doses equivalent to 25 or 100 times the maximur 
recommended human oral dose. In a lifetime oral study in mice, there were statistically significar 
(P0.05) increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyp 
in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase i 
mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serur 
prolactin which occurred in female mice administered timolol at 500 mg/kg, but not at doses of 5 or 5 
mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents has been associated wit 
administration of several other therapeutic agents which elevate serum prolactin, but no correlatio 
between serum prolactin levels and mammary tumors has been established in man. Furthermore, in adu 
human female subjects who received oral dosages of up to 60 mg of timolol maleate, the maximur 
recommended human oral dosage, there were no clinically meaningful changes in serum prolactin, 

There was a statistically significant increase (P0.05) in the overall incidence of neoplasms in femal 
mice at the 500-mg/kg/day dosage level. Timoloi maleate was devoid of mutagenic potential whe 
evaluated in vivo (mouse) in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and i 
vitro in a neoplastic cell transformation assay (up to 100 g/mL). In Ames tests the highest concentration 
of timolol employed, 5000 or 10,000 ug/plate, were associated with statistically significant elevation 
(P0.05) of revertants observed with tester strain TA100 (in seven replicate assays) but not in th 
remaining three strains. In the assays with tester strain TAI00, no consistent dose response relationshi 
was observed, nor did the ratio of test to control revertants reach 2. A ratio of 2 is usually considered th 
criterion for a positive Ames test 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at dose 
up to 150 times the maximum recommended human oral dose. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following advers 
reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 1978 o 
since the drug has been marketed 


BODY AS AWHOLE SKIN ENDOCRINE 
Headache, asthenia. Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 
Bradycardia, arrhythmia, rash; urticaria diabetics (see WARNINGS). 
hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 
block, cerebral vascular Bronchospasm Signs and symptoms of ocular 
accident, cerebral ischemia, (predominantly in patients irritation, including conjunctivitis, 
congestive heart failure, with preexisting blepharitis, keratitis, blepharop- 


palpitation, cardiac arrest. bronchospastic disease), tosis, decreased corneal sensitiv- 
DIGESTIVE respiratory failure, dyspnea ity, visual disturbances including 

Nausea. refractive changes (due to with- 
NERVOUS SYSTEM/ drawal of miotic therapy in somi 
PSYCHIATRIC Cases), diplopia, ptosis 

Dizziness, depression, 

increase in signs and symp- 

toms of myasthenia gravis 


Causal Relationship Unknown. The following adverse effects have been reported and a causé 
relationship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular 
Hypertension, chest pain; Digestive: Dyspepsia, anorexia, dry mouth; Nervous System/Psychiatric 
Behavioral changes including confusion, hallucinations, anxiety, disorientation, nervousness, somno 
lence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid macular edemz 
Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolc 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, pulmonary edem 
(nonfatal), cardiac failure, heart rate <40 beats/minute, worsening of angina pectoris, worsening 0 
arterial insufficiency, AV block, sinoatrial block, Raynaud's phenomenon, vasodilatation; Digestive 
Gastrointestinal pain, hepatomegaly, vomiting, diarrhea; Hematologic: Nonthrombocytopenic purpura 
Endocrine: hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweating 
cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous System/Psychiatric: Vertigc 
paresthesia, local weakness, decreased libido, nightmares, insomnia, diminished concentration; Respira 
tory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: Urinatiol 
difficulties. 

Potential Adverse Effects: \n addition, a variety of adverse effects have been reported with othe 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate 
Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocyto 
penic purpura; Nervous System: Reversible mental depression progressing to catatonia; an acuti 
reversible syndrome characterized by disorientation for time and place, short-term memory loss 
emotional lability, slightly clouded sensorium, and decreased performance on neuropsychometrics 
Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with respirator: 
distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otiti: 
and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. Thi: 
syndrome has not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Bot! 
are available in 5-mL, 10-mL and 15-mL plastic OCUMETER® ophthalmic dispensers with a controller 
drop tip. 
Storage: Protect from light. Store at room temperature. 
M g D *The maximum recommended single oral dose is 30 mg of timolol. 

One drop of TIMOPTIC 0.5% contains about 1/150 of this dose which is about 0.2 mg. 

For more detailed information, consult your MSD 
MERCK Representative and the Prescribing Information 
SHARE . i 





Merck Sharp & Dohme, Division of Merck & Co., INC., 


OHME west Point, PA 19486. 1185(0C704602 


Introducing Mentor Wipe-X® 
Adhesive Backed Instrument Wipes 


e Moiste 





This latest Mentor innovation keeps the instrument 

wipe at your fingertips... 

At your request, Mentor’s newest instrument wipe is now 
available in a handy pressure sensitive adhesive version. 
The optional backing keeps the wipe in place over the 


Description CatalogNo. $boxo 


@ New Wipe-X® Adhesive 22-3625 $22.( 
Backed Instrument Wipe 


patient's forehead, on a sleeve — wherever convenient for a Standard Instrument Wipe 22-3620 $22.( 

fast, easy removal of coagulum and serum. f PE es ee 

Will not leave potentially dangerous lint or debris: i tandard nstrument Wipe s 
with Eye Drain 


Wipe-X® instrument wipes do not have the problems 
associated with cotton or cellulose. They are made from a 

* continuous porous material (PVA), specially formulated 

| to prevent shedding. Once moistened, they stay ready 

for use throughout the entire procedure, soft and gentle on 
your delicate instruments. 
Economically priced: 
Both Mentor Wipe-X® and standard instrument wipes are 
individually sterile packaged, 20 per box. The standard 
wipes are also available with eye drains and light shields 
as shown. Write or call for more information or to place O&O, INC. 
an order. 20 South Shore Park, Hingham, MA 02043. Telephone: 617-748 


Viel Maentnre 120 ine in hanth HOAR at tha AAN 


@ Standard Instrument Wipe plus 22-3622 $25.£ 
Eye Drain and Corneal Light Shield 


* Quantity discounts: 5 to 9 boxes - $1/box; 10 or more - $2 


NO ONE OFFERS YOU MORE 


Bausch & Lomb/Sonomed—the most 
respected names in ultrasound—give you 
more reasons to put B&L advanced A-Scan 
and new digital B-Scan capabilities in your 
practice now. 


m 30-Day Trial 
E Limited-Time Rebates 
® Double Rebates (with trade-ins) 


Stila nt on re UT OSI TR. 
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A-1000 with optional 
printer-plotter 


A7/B-3200 System (A-2000, B-3000), 
optional color monitor and keyboard 





More choices... 
including our new Digital 
A/B-3200 System. 


For diagnostic scanning and biometric 
measurements with speed, accuracy 
and operating flexibility, our A-2000 
and A-1000 A-Scan systems have 
become the standards in the industry. 


Both Bausch & Lomb/Sonomed 

A-Scan models offer you: 

m Microprocessed Algorithms. 
Insures proper alignment with 
accuracy to 0.1mm. 

= Complete IOL Equations. Allows 
you to instantly compare results 
with different equations. 

= VCR and Printer-Plotter Capa- 
bility. Lets you record, edit and 


review results whenever you choose. 


More time to try... 


Put any B&L Ultrasound System to 
work in your practice for 30 days. 
Experience first-hand the remarkable 
versatility, flexibility and ease of use of 
either our A- or A/B-Scan systems. 


If you’re not completely sold, just 
return it. Your obligation? A nominal 
$100 earnest money/restocking fee, 
plus shipping. If you purchase, your 
$100 is credited to the price. And, of 
course, we’ll provide free installation 
training. 


More reason to buy... 


B&L Ultrasound Systems already 
deliver excellent value. And through 
November 31, 1986, we're making that 
value even greater with direct-to-you 
cash rebates. 


Purchase either A-Scan system and 

receive $300 back from B&L. Choose 

the new A/B-3200 system and we'll 

give you a check for $1000. 

*Rebate cannot be combined with other rebate or 
promotional offers. 


© 1986 Bausch & Lomb Incorporated 


E Solid-tip or Water-Standoff Probe 
with Fixation Light. Choose the 
one that suits you best. 


E Automatic Save Mode. Allows 
retention of results at the touch 
of a button. 


And now Bausch & Lomb can also 
offer you advanced, fully digital B-Scan 
capabilities with our new A/B-3200 
system. When combined, our A-2000 
A-Scan and new B-3000 B-Scan will 
now provide these exclusive features: 


m Color-coded Outputs for Video 
Display. Provides high resolution 
images in full-color, on optional 
large-format monitor. Ideal for 
instructional use. 


More reason to trade... 


Trade in any old A-Scan unit on the 
purchase of a new B&L A-1000 or 
A-2000 and we’ll double the rebate, 
to $600. Trade in a B-Scan or A/B 
unit and your “double” rebate will 
total $2000. 


More choices. More time to try. 

More reasons to buy. No one is offering 
you more in ultrasound...than Bausch 
& Lomb. 


Put us to the test now while rebates are 
in effect. For more information or to 


p= — =— — — — — a — — 


E Post-processing Image Enha 
ment. Allows choice of conto 
texture modes to strengthen p 
all of your image. 


E Dual Memories for Real-ti 
and Processed Images. Digit 
images for highest quality reso 
easier diagnosis. 

@ Area and Distance Measure 
Easy-to-use joystick lets you isc 
areas of a frozen image. Actual 
and distance measurements re 
automatically for more precise 
diagnosis. 

You can expect all this and more 

flexible, reliable B&L/Sonomed | 

sound Systems...the most technic 
advanced systems available toda 





schedule your trial, mail the cou 
call our Toll-free Hotline today. 


1-800-828-9030 
(In N.Y.S., 1-800-462-1720) 





BAUSCH & LOMB @) 


OPHTHALMIC 
INSTRUMENTS DIVISION 


Rochester, N.Y. 14692 


O More information on the B&L/Sonomed Ultrasound Systems. 


C A 30-day trial on the B&L/Sonomed 


C] A-1000 LI A-2000 


Name 


[C] A/B-3200 


Address 
City 


Phone 


O A-1000 C A-2000 [I A/B-3200 
C More capability for my practice now. I’d like to order the B&L/Sonomed 


State _Zip 


| Mail to: Bausch & Lomb Ophthalmic Instruments Division 
| 1400 North Goodman Street, Rochester, New York 14692 wh 
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: If her sensitive eyes acgin with, 
uld í 


why give her an eye drop that could irritate 
them even more? Give her Relief ™ instead. 
Relief is the first ocular decongestant that’s 
free of preservatives. So you can feel confi- 
dent recommending it, your sensitive 
patients will feel more comfortable and 
our other patients will simply feel 
es about using it. It’s no secret that 
more and more of them are switch- 
-~ ing to preservative-free products. 

_ And when they’re busy at work, 

- nothing’s more practical than 
unit-dose containers—the easy, 
handy way to get (what else?) 
Relief. : 

Ne 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713 | 
© 1986 Allergan Pharmaceuticals, Inc. | j 
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30 SINGLE-USE CONTAINERS 
(001 FLOZ EACH) STERILE AlgRcane 







The first ocular decongestant 
you both can feel good about. 


_ See us at Booth #1818 at the 440 


XVI PAN-AMERICAN CONGRESS OF OPHTHALMOLOGY 


welcomes you and your family to the beautiful, tropical Dominican 
Republic for your April 5-10, 1987 Scientific/Vacation Holiday. 


They have planned for you an outstanding scientific program 
(simultaneous translations) with time to sight-see, play on the 
beach, shop for native crafts, and enjoy the night life. 


Christopher Columbus called the Island “the most beautiful land 
ever seen by human eyes” when he discovered it on his first 
voyage to the Americas in 1492. Santo Domingo (convention site) 
was the first Spanish settlement in the Americas and the settlers 
soon built the first cathedral, the first hospital, and the first 
university in the Western Hemisphere. 


The country’s varied landscape and ecosystems are blessed with a 
tropical climate and abundant flowers. The average temperature 
is 77°F with predominately sunny days so that the beaches can be 
enjoyed year around. Come and see for yourself that Columbus 
would repeat his words if he landed here today. 


Attractive Registration Fees 







Nestled in the heart of the 

Caribbean, the Dominican 
Republic is a jewel 
in the sun. 


- 


eer Py 
Santo Domingo ~ 


C.M.E. Credit Approved By 
Texas Tech University School of Medicine 
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ee A T ee oc. ine acid, 04 44 mat poe ae ed de Mehta dees $150 | EMELY TOURS 
I te Le A wid at ae Ease eee bE ROA $ 75 | 

Resident Physicians... 2.0.0.0... 0.00 cece eceveeeveee. $ 75 | OFFICIAL HOTEL RESERVATION 
S OL PP N A 6 os. o suds vwsenpeedoiwks secu cen $300 | 

Instructions 


| 
1. Fill in this form in block (CAPITAL) letters, using a ball point pen. | LAST NAME ___ 
Please be legible; your badge will be produced from the information 
given here. | FIRST NAME _ 
2. If an item is written incorrectly, do not erase. Please cross out the in- i 
correct item and write the correction above the box. | ADDRESS 
3. Please remit all payments by check in US $ to XVI Pan-American Con- sia 
gress of Ophthalmology, P.O. Box 2420, Santo Domingo, Dominican 
Republic. 


TELEPHONE 


i 
JARRIVALDATE < 


l 
- DEPARTURE DATE 


QWOW jSit4 
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QWOW 4Ssl4 
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QWOW 4S0] 
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i 
| TYPE AND NUMBER OF ROOMS: 


i Single ____ — -Double _————— Twin.. a 
COMPANION 
l Last name a ____ Firstname 


HOTELS AND RATES, PLEASE CHECK YOUR 








PREFERENCE: 
z LAE T CORTI Y f US $55.00* 
7 HOTEL SHERATON.............. US $65.00" 
à > HOTEL DOMINICAN CONCORDE . . US $55.00" 
7 2 HOTEL SANTO DOMINGO........ US $65.00" 
2 2 HOTEL HISPANIOLA ............ US $50.00° 
z HOTEL EMBAJADOR ............ US $55.00" 


Additional 15% Tax to these rates. 


*Hotel rates in US Dollars per night, double or 
single occupancy, are subject to change. 


FOR YOUR RESERVATION ASK FOR THE CONGRESS 
OFFICIAL AGENCY: 


EMELY TOURS 

Calle San Francisco de Macoris 58 
Barrio San Juan Bosco 

Santo Domingo, Dominican Republic 
Phones: (809) 682-9000/688-1923/688-5094 


Telex: 3460772 EMETUR 
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POLYSPORIN 


OPHTHALMIC OINTMENT Sterile 


polymyxin B-bacitracin) 






|] Broad spectrum 
antimicrobial coverage 


E Neomycin-free 
and preservative-free 


OA 


DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 





tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus cluding fungi. Appropriate measures should 

influenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- be taken if this occurs. DOSAGE AND 

ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections ADMINISTRATION: Apply the ointment Burroughs Wellcome Co. 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin every 3 or 4 hours, depending on the sever- 3030 Cornwallis Road 

B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in ity of the infection. HOW SUPPLIED: Tube Wellcome! Research Triangle Park, NC 27709 


those individuals who have shown hypersensitivity to any of its components. WARNINGS: of 1% oz. with ophthalmic tip. 
Copyright 1985 Burroughs Wellcome Co. All rights reserved. 
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No wonder 
it’s the instrument of choice... 


Single patient use 20 gauge guillotine 
cutting micro-probe 
Precise linear suction at any level 
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intraocular scissors control 
Twin port fiber-optic illumination system 
Choice of fragmentation systems 
Advanced microprocessor control 


No wonder at all. 





ALCON SURGICAL 


Alcon Instrumentation, Inc. 
P.O. Box 6600 

Fort Worth, Texas 76115 
1-800-TO-ALCON 
1-800-86-25266 





(System shown is XII with system XI fragmentor) 











10 u¥ediv 


AMPLITUDE 
2: 


u¥/div 


50 


LA 2 


CURSOR A: 
CURSOR B: 
DIFFERENCE: 


ecently an exciting report from a major eye 
irch center in the Midwest has shown that elec- 
‘tinographic oscillatory potentials can help 
tify proliferative diabetic retinopathy patients 
will go on to develop high risk characteristics. 
study strengthens the conclusions of an earlier 
y from Denmark on _ electroretinographic 
latory potentials in juvenile diabetics, and il- 
ates that the oscillatory potentials of the elec- 
tinogram can be of great import in the clinical 
agement of diabetic retinopathy. Periodic 
yw-up measures of electroretinographic 
latory potentials can aid in the recognition of 
etic patients who are at a high risk of develop- 
vision threatening complications of laser- 
able, proliferative diabetic retinopathy. 
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New Findings in Diabetic 


Retinopathy 


Today, you can easily record and interpret elec- 
troretinographic oscillatory potentials in your 
private practice. Record the electroretinogram, as 
well as the electro-oculogram, and the visual evoked 
cortical potential, using your IBM/PC, or your 
IBM-compatable, personal computer with the af- 
fordable, easy to use EPIC-1000, ophthalmic elec- 
trophysiology system from LKC. 


Oscillatory potentials 


The electroretinogram [ERG] is an electrical 
potential generated by the retina in response to a 
flash of light and recorded from the cornea using a 
contact lens electrode. For very bright flashes, 


Office Electroretinography 
in the Management of 
Diabetic Retinopathy 
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ELECTRORET I NOGRAM 


small, fast oscillations can be seen superimposed on 
the larger and slower b-wave of the ERG. These 
oscillations, or oscillatory potentials, are generated 
by inner retinal neurons. Oscillatory potentials are 
very sensitive to anoxia and to disruptions in retinal 
circulation. In order to better see the oscillatory 
potentials, the ERG can be electronically filtered to 
remove the a-wave and b-wave. Electronic filtering 
and a “‘bright-flash’’ source are important features 
of the EPIC-1000, ophthalmic electrophysiologys 
system. Thoughtful design and friendly software? 
make the EPIC the right choice for recording 
oscillatory potentials. 
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For more information and practice management details on office based ophthalmic electrophysiology, 
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Hyperoxemic Retinal Neuronal Necrosis in the Premature 


Neonate 





Bruce L. Johnson, M.D., and Mamdouha Ahdab-Barmada, M.D. 


A cytologically distinctive type of acute 
hyperoxemic injury of retinal neurons occurs 
in premature neonates. Ganglion cells in the 
central well-vascularized neonate retina are 
susceptible to excessive oxygen and this is 
expressed morphologically by karyorrhexis of 
their nuclei. We observed retinal neuronal ne- 
crosis in neonates who had hyperoxemia of 
greater than 150 torr for two hours or longer in 
the first week of life. Neuronal necrosis was 
strikingly associated with immaturity as deter- 
mined by gestational age and birth weight: of 
30 involved neonates, all were below 2,000 g; 
of 47 autopsied premature infants with birth 
weights under 1,500 g who survived for at least 
two days, 26 (55%) had acute retinal necrosis. 
When gestational age was used as a measure of 
prematurity, the highest incidence occurred in 
the 24- to 27-week group where 13 of 21 (62%) 
were involved. Hyperoxemic karyorrhectic 
changes, most prominent in the ganglion cells 
of the macula, are distinct from the classic 
peripheral mesenchymal vascular abnormali- 
ties of retinopathy of prematurity. 


RETROLENTAL FIBROPLASIA or retinopathy of 
prematurity was first recognized as an entity by 
Terry! more than 44 years ago. The causal rela- 
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tionship between use of oxygen in the perinatal 
period and abnormal neovascularization in the 
incompletely vascularized peripheral retina 
was subsequently established.” The coopera- 
tive study report by Kinsey and associates” 
indicated that birth weight, gestational age, 
and duration of supplemental oxygen therapy 
were the most important clinical features in the 
development of retinopathy of prematurity. 
Still controversial is the rove of secondary fac- 
tors such as vitamin E,*° light,® blood CO, 
tension and pH,’ prostaglandins,” and the like 
in the pathogenesis of abnormal vascuvar pro- 
liferation of the developing retina. 

The early phases of oxygen toxicity to the 
retina have received little attention in the post- 
mortem examination of the human neonate. In 
selective areas of the developing brain, an un- 
usual morphologic type of neuronal necrosis 
characterized by karyorrhexis (nuclear frag- 
mentation and dispersion) has been recognized 
in prematures with high arterial blood oxygen 
levels during the first week of life.’ In this 
study, we provide histologic evidence of the 
occurrence of an identical and cytologically 
distinctive type of neuronal necrosis, which is 
also thought to be the result of hyperoxemia. It 
occurs only in central portions of the retina that 
have already been vascularized, and ganglion 
cells are especially vulnerable. These neurotox- 
ic changes are believed to be yet another mani- 
festation of the acute phase of retinopathy of 
prematurity. 


Material and Methods 


The population studied consisted of all neo- 
natal autopsies done over a five-year period 
(1980-1985) at Magee-Womens Hospital and 
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Children’s Hospital of Pittsburgh (University 
Health Center of Pittsburgh) in which a com- 
plete autopsy including examination of the 
brain and eyes was performed, a total of 132 
cases. 

At autopsy the central nervous system was 
perfused with 10% buffered (pH 7.2) formalin 
through the internal carotid arteries before the 
cranium was opened. The brain and eyes were 
removed 30 to 60 minutes later, and were fur- 
ther fixed by immersion in 10% buffered cold 
formalin for one to two weeks. The fixed cere- 
brum and spinal cord were sectioned, exam- 
ined, and photographed when necessary. The 
formalin-fixed eyes were subsequently washed 
_ in running tap water and placed in 60% ethyl 
_ alcohol. For gross examination, the globes were 
opened horizontally. Routinely, the central 


` pupil-optic nerve section of the eye was sub- 


mitted for histologic examination so that the 
macular portion of the retina, as well as the 
_ nasal and temporal peripheral retina, were in- 

cluded in the microscopic slides. In selected 
cases, sections from the superior and inferior 
callottes were also examined histologically. The 
processed portions of central nervous system 
and eyes were embedded in paraffin and 6-um 
sections stained with hematoxylin and eosin 
were examined microscopically. 





Results 





The autopsy database of 132 cases consisted 
of 113 liveborn infants, 17 intrauterine fetal 


=> deaths, and two saline abortions. Histological- 


ly (Figs. 1-3), a characteristic nuclear disrup- 
tion (karyorrhexis) involving retinal neurons 
was seen in 30 of the 113 liveborn infants for an 
incidence of 27%. Seventeen female and 13 
male infants were affected; race did not appear 
to be a factor. Topographically, retinal ganglion 
cells were the cells that usually demonstrated 
this distinctive nuclear change, and the macula 
had the highest frequency of involvement be- 
cause of the prevalence of ganglion cells in this 
portion of the retina (Fig. 1). Bilateral and 
symmetric involvement was the rule. Karyor- 
rhexis was frequently observed adjacent to pat- 
ent retinal capillaries. In several cases, scat- 
tered cells of the inner nuclear layer were 
involved. Only rarely was karyorrhexis demon- 
strated in the outer nuclear layer. Involvement 
of neurons in any of the retinal layers as far 


anteriorly as the equatorial retina was distinct- 
ly unusual. In contrast to the frequency of 
ganglion cell karyorrhexis in the well vascular- 
ized central retina, none was observed in any 
of the layers of the retinal periphery where 
vascularization was typically incomplete in 
these often premature neonates. 

All of the newborns in whom karyorrhexis 
was found had received supplemental oxygen 
and, in most, intermittent PaO, determinations 
clinically demonstrated episodic hyperoxemia 
greater than 150 torr for at least two hours. 
Because PaO; monitoring was not continuous, 
severity of acute retinal necrosis could not be 
correlated with duration of oxygen administra- 
tion. Length of survival after oxygen adminis- 
tration was a factor in the detection of neuronal 
necrosis histologically. Karyorrhexis was not 
seen in infants less than two days of age. 

In addition to hyperoxemia, acute retinal ne- 
crosis was closely linked to prematurity as 
judged by either estimated gestational age or 
birth weight. Of the 30 neonates affected histo- 
logically, all weighed less than 2,000 g; 26 of 
these (87%) had birth weights of less than 1,500 
g. Figure 4 shows the frequency of acute retinal 
neuronal necrosis in each weight category. An 
even higher incidence of involvement occurs if 
only those premature neonates that lived for at 
least 48 hours are included. Here, acute retinal 
neuronal necrosis was seen in 55% (26/47) of 
prematures who weighed 1,500 g or less and 
survived for at least two days. 

A similar striking clustering of cases with 
hyperoxemic neuronal necrosis in the prema- 
ture category was evident when gestational 
ages were determined (Table). All of the histo- 
logically involved cases had gestational ages 
less than 35 weeks and were evenly distributed 
between 20 and 35 weeks: 33% (30/91) of total 
live births had neuronal necrosis. When this 
was adjusted to include only infants with 20- to 
35-week gestational ages who lived at least two 
days, 52% (30/58) were involved. 

The degree of severity of acute retinal neuro- 
nal necrosis was estimated by counting 
karyorrhectic nuclei in ten consecutive high 
power fields microscopically (40 x objective) in 
horizontal sections of each eye (20 fields per 
individual), starting at the temporal edge of the 
optic disk so as to include the macular retina. 
Cases were scored as Grade 1 (1-50 karyorr- 
hectic neurons/20 high power field), Grade 2 
(51-100/20 high power field), Grade 3 (101-150/ 
20 high power field), and Grade 4 (>150/20 high 
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Fig. 1 (Johnson and Ahdab- 
Barmada). The retinal ganglion cell 
layer of the macula (top) contains 


numerous karyorrhectic nuclei. 
There is no involvement of the 


inner nuclear layer (bottom) (he- 
matoxylin and eosin, x 720). 


Fig. 2 (Johnson and Ahdab- 
Barmada). Karyorrhectic ganglion 
cell nuclei are clustered around a 
tangentially cut capillary (center) 
in the macula (hematoxylin and 
eosin, x 900). 
































Fig. 3 (Johnson and Ahdab-Barmada). Higher power view of the fragmented and dispersed nature of the 


nuclear chromatin of necrotic ganglion cells (hematoxylin and eosin, x 1,800). 
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Fig. 4 Johnson and Ahdab- 
Barmada). Frequency of acute 
retinal neuronal necrosis 
found in each birth weight 
category. 











TABLE 
DISTRIBUTION OF ACUTE HYPEROXEMIC RETINAL NECROSIS VS GESTATIONAL AGE 


-Hyperoxemic Retinal Necrosis = 






POSITIVE 
LIVEBORN GESTATIONAL FOR RETINAL 
NEONATES (N.=113) AGE (WKS) KARYORRHEXIS 

NO 

1 16-19 0 

4 20-23 1 

33 24-27 13 

34 28-31 1 

19 32-35 5 

16 36-39 0 

6 40+ 0 


power field). Few cases probably had an in- 
creased count of positive cells because of un- 
avoidable tangential sectioning of the ganglion 
cell layer of the macula secondary to artifactual 
buckling of the retina. Using these criteria, 16 
cases were judged to be mild (Grade 1), six 
cases were moderate (Grade 2), and eight cases 
were severe (Grades 3 or 4). There was no 
correlation between severity and gestational 
age or birth weight. That is, although all infants 
with neuronal necrosis were premature, the 
more severely involved cases were not neces- 
sarily the more immature neonates. 

In part, however, the degree of karyorrhectic 
change reflected the time frame in which the 
retinas were examined histologically and as 
such is an expression of survivability. Identifia- 
ble karyorrhectic nuclei appear to have a limit- 
ed life-span before the disintegrating nucleus is 
totally resorbed and the neuron disappears. In 
all of the cases with severe change (Grades 3 
and 4) survival was two to seven days and 
infants with moderate change (Grade 2) sur- 
vived from five to 14 days. Mild changes were 
seen in those surviving for longer than two 
weeks and generally represented infants who 
required respirator care for a less severe respi- 
ratory distress syndrome. The longest survival 
was 174 days. In this infant, respiratory dis- 
tress secondary to broncho-pulmonary dyspla- 
sia necessitated prolonged intermittent supple- 
mental oxygen therapy. There was evidence of 
mild retinopathy of prematurity involving the 


peripheral retina. The macular ganglion cell 


layer was reduced in thickness and the remain- 
ing ganglion cells had few cells with the typical 
hyperoxemic cytopathology (Grade 1). 








TOTAL POPULATION NEONATES a 
POSITIVE FOR LIVING 48 HOURS POSITIVE FOR oe 
RETINAL KARYORRHEXIS OR MORE KARYORRHEXIS oe Ea. 
% NO % 
0 0 0 
25 1 100 
39 21 62 
32 25 44 
26 11 45 
G 9 0 
Q 3 0 
Discussion 





Two distinct patterns of hyperoxemic injury 
affecting separate mesenchymal and neuronal 
cell populations are operative in retinopathy of 
prematurity. For years the vaso-obliterative 
and vasoproliferative effects of oxygen on the 
immature retina at the interface of the vascular- 
ized and avascular peripheral zone were em- 
phasized. A recent study” proposed that the 
spindle mesenchymal cells, precursors of the in- 
ner retinal capillaries, are responsible for the 
abnormal neov,ascularization seen in retinopa- - 
thy of prematurity. Exposure of these cells to — 
increased oxygen tension is thought to increase- 
their gap junction area, which halts their mi- 
gration and canalization eventuating in patho- 
logic neovascularization. These researchers” 
believe gap junction formation is suppressed 
by vitamin E and presumably by other antioxi- 
dants. ee 

In contrast to the numerous studies detailing 
the mesenchymal/vascular changes in retinopa- © 
thy of prematurity, the effects of hyperoxemia — 
on retinal neurons has not been documented in 
the ophthalmic literature. The retina is butone 
of multiple selective central nervous system 
sites where neuronal necrosis with karyorrhex- 
is may occur in the premature neonate with 
high blood oxygen tension. In 1967, McAdams" 
described an unusual localization of centralo 
nervous system necrosis in hypoxic infants =- 
with pulmonary hemorrhage. A few years later, __ 
Friede”? identified an unusual patternofneuron-.__ 
al necrosis in hypoxic neonates and coined the _ 
term pontosubicular necrosis for aree 
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brain with the most significant damage, that is, 
the pontine gray matter and subiculum of the 
hippocampus. Ahdab-Barmada, Moossy, and 
Painter’ correlated pontosubicular necrosis 
with pO: determinations in 64 neonates, all of 
whom had been given oxygen in the first week 
of life because of hypoxia resulting from respi- 
ratory distress. Episodic hyperoxemia, defined 
as arterial pO, levels of higher than 150 torr for 
greater than two hours, was documented in all 
infants in whom pontosubicular necrosis was 
subsequently found at autopsy. This pattern of 
necrosis was absent in a matched group of 
hypoxic neonates in which episodic hypero- 
xemia was not recorded clinically. Pontosub- 


© icular necrosis was found to be most severe in 


neonates with gestational ages of 26 to 36 
_ weeks and who weighed less than 1,500 gm at 


a: birth. A similar pattern of neuronal necrosis 


_ was reproduced in the central nervous system 


a _and retina of the newborn rat when the animals 


were exposed to 100% normobaric oxygen for 
three hours in the neonatal period." The mech- 


anism of hyperoxemic neuronal necrosis is not 


completely understood. Experimentally, it has 
been suggested that direct oxygen toxicity or 
oxygen-derived free radicals may actuate the 
process via lipid peroxidation of membranes, 
particularly those cells whose antioxidant de- 
fense mechanisms are stil immature." 

Nuclei of lethally injured cells can exhibit 
different morphologic expressions. Anoxic is- 
chemic neuronal change is characterized by 
. shrunken, angulated neurons with eosinophil- 

_ic cytoplasm in hematoxylin and eosin stained 
sections and these cells contain shrunken or 
pyknotic nuclei. In contrast, the histologic 
marker of neurons with hyperoxemic necrosis 
is cytoplasmic acidophilia with nuclear disinte- 
gration forming multiple fragments of nuclear 
chromatin (karyorrhexis). This pattern of neu- 
ronal necrosis could not be reproduced with 
isolated hypoxia in the newborn rat, nor was it 
induced by autolysis." 

In our study, the distinctive cytopathologic 
and histotopographic features of acute retinal 
hyperoxemic necrosis were found in 30 prema- 
ture neonates who subsequently died and had 
autopsies with complete central nervous sys- 
tem examinations. All had pontosubicular ne- 
crosis hyperoxemic lesions histologically. The 
retinas demonstrated a characteristic neuronal 
karyorrhexis which had a striking predisposi- 
tion for involvement of ganglion cells of the 
macula. In one case, most of the macular gan- 
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glion cells had karyorrhectic nuclei; in most 
cases, however, a small number of ganglion cell 
nuclei appeared to be involved. In several 
cases, karyorrhexis also involved neurons of 
the inner and outer nuclear layers of the central 
retina. In only one instance was hyperoxemic 
necrosis also prominent in the more peripheral 
(equatorial) retina. Because clinical arterial pO, 
monitoring was intermittent in these infants, 
we were unable to make any correlation be- 
tween extent of karyorrhectic neuronal necrosis 
in the retina and duration or degree of hypero- 
xemia. Detection of this characteristic type of 
retinal necrosis, of variable severity, seemed 
dependent only on the demonstration of 
hy peroxemia of greater than 150 torr on at least 
one occasion (determinations made at two- to 
three-hour intervals). 

The presence of hyperoxemic retinal necrosis 
was strikingly associated with immaturity as 
determined by gestational age and birth 
weight. Al of the 30 cases with acute retinal 
neuronal necrosis involved premature infants 
with birth weights below 2,000 g and 26 were 
under 1,500 g. Of autopsied prematures with 
birth weights under 1,500 g who survived for at 
least two days, 26 had acute retinal neuronal 
necrosis. When estimated gestational age was 
used as a measure of prematurity, 52% (30/58) 
of autopsied neonates of 24 to 32 weeks gesta- 
tion had retinal necrosis if they had lived for 48 
hours or more. The highest incidence occurred 
in the 24- to 27-week group where 13 of 21 
(62%) were involved. 

In both the retina and brain, selectivity and 
sensitivity of certain neuronal populations to 
the toxic effects of oxygen was apparent. Part of 
this pattern vulnerability may relate to a certain 
time frame in development where various cell 
populations are most at risk to hyperoxemic 
damage. Central retinal ganglion cell necrosis 
and pontosubicular necrosis are confined to 
short perinatal developmental periods and are 
most prominent in premature infants. The to- 
pography of the karyorrhectic neuronal change 
correlates well with the degree of vascularity of 
the involved tissue. In these infants, the site of 
greatest necrosis, the macular ganglion cell 
layer, is richly vascularized via the branches of 
the central retinal artery, a necessary prerequi- 
site for hyperoxemic cellular damage. In keep- 
ing with this hypothesis, the avascular outer 
one half of the retina and less well vascularized 
equatorial retina showed neuronal necrosis to a 
correspondingly lesser degree. Karyorrhectic 
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change was not demonstrated in the avascular 
extreme retinal periphery. Similarly, central 
nervous system neuronal necrosis was severe 
in areas with increased cerebral blood flow and 
possibly more mature cerebral blood flow auto- 
regulation. Although the base of the pons and 
subiculum of the hippocampus were regularly 
and most severely involved in hyperoxemic 
premature infants, additional central nervous 
system sites were also commonly damaged. 
These included the thalamus, cerebellum, cau- 
date nucleus, and inferior olivary nuclei. Exam- 
ination of the eyes removed at autopsy failed to 
show any macroscopically detectable retinal 
changes. Formalin-fixed retinas, however, usu- 
ally become artifactually partially opaque, 
which could easily obscure any mild intrareti- 
nal changes. We are unaware of any recognized 
clinical ophthalmoscopic correlate in these in- 
fants. We can only imagine that the degree of 
macular ganglion cell necrosis seen histologi- 
cally in most cases would, at best, provide the 
most subtle of ophthalmoscopic change and 
possibly none at all. An additional problem 
clinically is the vitreous haze, which may be 
severe in many low birth-weight infants. 

During the first year of the study (1980), 
hyperoxemic retinal necrosis was present in six 
of eight (75%) of the neonates examined who 
lived 48 hours or more after oxygen administra- 
tion. During the last study year (1984), this was 
reduced to four of 20 (20%). Also, severe cen- 
tral nervous system hyperoxemic changes were 
observed more frequently earlier in the study. 
Six of the first 15 cases were graded as severe 
(3+ or 4+) vs two of 15 during the second half 
of the study. This might reflect more assiduous 
oxygen monitoring and administration in the 
neonatal nursery. Blood gas determinations 
were more frequent later and led to rapid action 
following the earlier identification of central 
nervous system damage with oxygen therapy 
in some of the neonates. 

Only a few of the prematures examined at 
autopsy lived long enough to develop the typi- 
cal peripheral retinal vascular changes of reti- 
nopathy of prematurity. In this study, acute 
retinal neuronal necrosis was observed more 
frequently than were neovascular abnormali- 
ties. Six premature infants (average age, 67 
days) had prominent peripheral intraretinal 
neovascular changes histologically and four in- 
fants (average age, 104 days) had peripheral 
preretinal proliferative changes of retinopathy 
of prematurity. 


Hyperoxemic Retinal Necrosis 





We can only speculate as to the role that- 
hyperoxemic retinal neuronal necrosis plays in 
the final visual acuity of survivors. In some of 
the infants in this study who survived several 
months, considerable thinning of the macular 
ganglion cell layer was present at autopsy with- 
out evidence of atrophy of the optic disk or 
nerve. Kushner”? found a higher incidence of 
amblyopia and strabismus in babies with re- 
gressed retinopathy of prematurity along with 
a possible increased incidence in those receiv- 
ing oxygen, but in whom retinopathy of prema- 
turity did not develop. The mechanism of the 
amblyopia was obscure in some cases. We sug- 
gest that some of these cases may be the result 


of early hyperoxemic retinal ganglion cell ne- ; 


crosis. Dual toxic effects of hyperoxemia seem — 
to be operative in the neonate: (1) the classic- 
peripheral vascular change and (2) the central. 
neuronal (primarily ganglion cell) necrosis de- 
scribed herein. In individual cases, it is con- 
ceivable that these two distinct mechanisms of _ 
hyperoxemic injury coexist, while in other in- | 
stances, either may be the dominant feature. 
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Relationship of Duration and Onset of Diabetes to 


Prevalence of Diabetic Retinopathy 


ENOI EEE E E EE 


Bengt Jerneld, M.D., and Peep Algvere, M.D. 


In a population study of all registered 
insulin-treated diabetic patients on the 
Swedish island of Gotland, the prevalence of 
diabetic retinopathy was determined with 
ophthalmoscopy, biomicroscopy, and color 
photography. Retinopathy was present in 173 
of 368 patients (47%) and reached a prevalence 
of 100% after 30 years of diabetes. Proliferative 
retinopathy was found in 48 subjects (13%) 
and was more common in females (17%) than 
in males (9.4%) (P = .01). By simple logistic 
regression test, the prevalence of total and 
proliferative retinopathy was correlated with 
both duration and age at onset of diabetes (P < 
001). However, on multiple regression analy- 
sis only the relationship with duration was 
statistically significant (P < .001); age at onset 
was not (P > .2). Age had an additional influ- 
ence only on background retinopathy with 
hard exudates, which were more frequent in 
older subjects (P < .01). Thus, age at onset of 
diabetes was not correlated with the preva- 
lence of total or proliferative retinopathy. 


POPULATION STUDIES indicate that the preva- 
lence of diabetic retinopathy varies between 
24% and 70% in different countries.’* In Swe- 
den, the prevalence of retinopathy in patients 
with insulin-treated diabetes 40 years of age or 
younger was found to be 66%’; in orally treated 
diabetic patients of all ages it was 17%." 

The aim of this study was to determine the 
prevalence of retinopathy among insulin- 
treated diabetic patients in a well-defined and 
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stable population. The area selected was the 


Swedish island of Gotland. From these data, © 


which included all insulin-treated diabetic pa- 


tients registered by census in this municipal 
area, it was possible to study the relationship 


of prevalence to the duration of diabetes and to : 
age at onset in various age groups. Since these_ 
two variables may influence each other, we 
used multiple logistic regression analysis. 


Subjects and Methods 


Maemees 


Subjects—The study included 399 registered _ 
insulin-treated diabetic patients who were reg- _ 
istered as permanent residents on the Swedish — 
island of Gotland. The total population was — 
55,623 (December 1981), and thus the preva- ` 
lence of insulin-treated diabetes was 0.72%, | 
which is the average for Sweden." The number 
of diabetic patients was checked with the rec- ~ 
cords at the only Department of Internal Medi- — 
cine (Visby County Hospital) and with the | 
prescriptions for antidiabetic drugs received by — 
the five pharmacies on the island during a 
six-month period in 1981. A six-month list of | 
insulin prescriptions is sufficient to trace — 





insulin-treated diabetic patients in a popula- e 


tion.” 


Fourteen of the patients were children under | ay 
the age of 15 years. All had normal ophthalmo- > 


scopic findings and they were not included in — 
the study. Ten patients died before examina- 
tion, and six refused to participate. One subject 
had bilateral dense cataracts, and ultrasonog- 


raphy could not be performed. All nonpartici- - = 


pants (mean age, 75 years; mean duration of 
diabetes, 8.0 years) had adult-onset diabetes. 


Figure 1 shows the age distribution of the 368 | : : 
participating patients (181 men and 187... 
women) (mean age, + S.D., 55 + 19.2 years). Re 


Figure 2 shows the duration of diabetes (mean 
duration, 13 + 9.5 years), and Figure 
age at diagnosis. For comparison ` 
studies, we divided the patients. 
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Fig. 1 (Jerneld and Algvere). Distribution of age at 


examination. The peak is at 60 to 75 years. 


groups by age at onset of diabetes. The 
“younger” group of 171 subjects (onset of dia- 
betes at 40 years of age or earlier) had a mean 
age of 38 + 12.5 years (range, 15 to 64 years) 
and a mean duration of disease of 17 + 11.2 
years (range, one to 50 years). The “older” 
group of 197 patients (onset of diabetes after 
the age of 40 years) had a mean age of 69 + 9.6 
years (range, 44 to 93 years) and a mean dura- 
tion of disease of 11 + 6.6 years (range, one to 
29 years). 

Methods—After dilation of their pupils with 
tropicamide 1% and phenylepinephrine 10%, 
the patients underwent ophthalmoscopy and 
biomicroscopy with the Goldmann three- 
mirror lens. Fundus photography was per- 
formed as recommended by the Diabetic Reti- 
nopathy Research Group," modified to suit a 
45-degree fundus camera. We photographed 
seven areas of the fundus and projected the 
color slides onto a screen (magnification, x8) 
for assessment, in a masked fashion, by two 
independent observers. All findings were re- 
corded and fed into a computer for evaluation. 
The patients were classified according to the 
most severe changes found by any method in 
the worst eye. The fundus changes were divid- 
ed into three categories: (1) Background retinopa- 
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Fig. 2 (Jerneld and Algvere). Duration of diabetes 
in patients examined and in those with retinopathy 
and proliferative retinopathy. 


thy, defined as the presence of one or more of 
the following signs: microaneurysms, punctate 
or striate intraretinal hemorrhages, hard exu- 
dates, and fewer than five soft exudates, There 
were two subgroups—-those with and those 
without hard exudates. (2) Preproliferative reti- 
nopathy, defined as five or more cotton-wool 
spots, venous beading, and intraretinal micro- 
vascular abnormalities."*!* (3) Proliferative reti- 
nopathy, subdivided into neovascularization on 
or within 1 disk diameter of the optic disk area 
in extent and neovascularization elsewhere in 
the retina.”#! 

Eyes with fibrous proliferations or neovascu- 
lar glaucoma or those enucleated because of 
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Fig. 3 (Jerneld and Algvere). Distribution of age at 
onset of diabetes. Two peaks can be distinguished, 
approximately between 10 and 30 years and between 
50 and 65 years. 


diabetic complications were assigned to the 
category of proliferative retinopathy. Eyes with 
preretinal or intravitreal hemorrhages were 
classified according to their other fundus 
changes, except when combined with neovas- 
cularization on the optic disk of less than 25% 
of the optic disk diameter, which put them in 
Group 3 according to Diabetic Retinopathy 
Study.” Eyes with media opacities that pre- 
cluded inspection of the fundus were examined 
by A- and B-scan ultrasonography. The ultra- 
sonographic findings were categorized as vitre- 
ous bleeding or membranes, prepapillary pro- 
liferations, and retinal detachment.” Vitreous 
hemorrhages and membranes were classified as 
background retinopathy, and prepapillary or 
preretinal proliferations or retinal detachment 
as proliferative retinopathy. Eight eyes (of five 
patients) with photocoagulation scars were 
classified according to their current status. 
The statistical evaluation was based on sim- 
ple and multiple logistic regression analysis” 
with a variable indicating the presence or ab- 
sence of retinopathy as the dependent variable, 
and age at examination, age at onset of diabe- 
tes, duration, and sex as the independent vari- 
ables. In the logistic analysis, we used the 
independent variables with their numeric val- 
ues; in the illustrations and tables they were 
classified. The P values obtained from the logis- 


Diabetic Retinopathy 






tic regression analysis should be considered — 
approximations. o 


L e 


Results 


i ttt 


Diabetic retinopathy was present in 173 of 
the 368 patients examined (47%). Background 
retinopathy was present in 112 subjects (31%), > 
preproliferative retinopathy in 13 (3.5%), and 
proliferative retinopathy in 48 (13%). À 

The prevalence of retinopathy varied consid- = 
erably between groups of different ages at "e 
onset of diabetes (P < .001). The highest preva- 
lence (62%) was found among patients with 
onset at 20 or less years of age, and the lowest _ z 
(21%) when diabetes was diagnosed after the . 
age of 60 years (P < .001). The difference in the 
prevalence of proliferative retinopathy be- n 
tween patients with early (20 or less years of 
age) and late (more than 60 years of age) ons 
was even larger, 28% vs 5% (P < .001) (Table 1). 

Subjects with onset of diabetes at 40 or less 
years of age had a significantly higher preva- 
lence of total retinopathy (56%) and of prolifer- 
ative retinopathy (18%) than patients with later 
onset (40% and 8.1%, respectively). With long- . 
er duration of diabetes there was a gradual- 
increase in the prevalence of both total retinop- 
athy (P < .001) and proliferative retinopathy 
(P < .001) (Fig. 4). os 

There was a correlation between age at onset > 
and duration of diabetes (r = —0.44; P <.001). © 
This required a multiple logistic regression 
analysis which, again, showed that the dura- o 
tion of diabetes was significantly correlated to = 
total (P < .001) and proliferative (P < 001) => 
retinopathy. However, multiple logistic regres- ee 
sion analysis did not correlate the age at onset "ans 
of diabetes to total retinopathy (P > .2) or to ae 
proliferative retinopathy (P > .2) when dura- ~ 
tion was taken into account. The difference in 
the prevalence of retinopathy between the 
groups of different ages at onset thus resulted © 
from differences in the duration of diabetes, 
and age had no significant influence on reti- : 
nopathy (Table 1). 

There was an increasing prevalence of reti- 
nopathy with longer duration of diabetes in all 
four age groups at onset of diabetes (Fig. 5). 
This was particularly notable for proliferative 
retinopathy in all but the oldest age group 
(more than 60 years of age). The increase wa 
most pronounced in patients with ea: 
of diabetes (20 or less years of age), ir 


























n=169 120 59 20 


60 
40 


20 
104 


19 





2 
0-10 11-20 21-30 31- 


Duration (years) 


= Fig. 4 Jerneld and Algvere). Prevalence of retinop- 
~-athy and duration of diabetes. Solid bars show prolif- 
- erative retinopathy. After 30 years, retinopathy was 
_ found in 100% of patients and proliferative retinopa- 
¿thy in 65%; n, number of subjects in each duration 
group. 





the prevalence of proliferative retinopathy 


Pe . reached 55% after a duration of more than 20 
=o years. In subjects with onset of diabetes be- 
~ tween 41 and 60 years, this prevalence was 38% 


_ but the difference was not statistically signifi- 
cant (P>.05). Within the three groups of 
patients with different durations of diabetes, 





there was no significant change in the preva- 
lence of retinopathy with increasing age at 
onset of diabetes (Fig. 5). The higher preva- 
lence of retinopathy in those with durations of 
zero to ten years and with the onset of diabetes 
at 41 to 60 years could have resulted from 
chance. 

There was no significant sex difference in the 
prevalence of total retinopathy. However, pro- 
liferative retinopathy was present in 31 of 187 
women (17%) and 17 of 181 men (9.4%) (P < 
05), and this difference became even more 
significant when the duration was considered 
in the analysis (P = .01). 

Hard exudates were found in 87 patients 
(24%). The prevalence of hard exudates was 
clearly related to the duration of diabetes (P < 
001), and increased conspicuously after a du- 
ration of ten years (Table 2). There was no sex 
difference. In contrast to total retinopathy, in 
patients with hard exudates at examination age 
provided statistically significant additional in- 
formation (P < .01). In the total group, age was 
not correlated to the duration of diabetes (r = 
0.01), and a simple listing of the various age 
groups therefore yielded a correct estimate of 
the additional (predictive) value of the age at 
examination when the duration was given 
(Table 2). In subjects with retinopathy, the ratio 
between those with and those without hard 
exudates was 1:2 when diabetes was diagnosed 
at 20 or less years of age but 2:1 when diabetes 
was diagnosed after the age of 60 years. 

Generally, the status of the fundus in fellow 
eyes was in good accordance. In 311 of 350 
subjects (89%) both eyes of each individual had 
the same retinal status; the inclusion of those 
with a difference of one degree in severity of 
retinopathy increased this to 335 of 350 patients 
(96%). 


TABLE 1 
PREVALENCE OF RETINOPATHY, AGE AT ONSET, AND DURATION OF DIABETES 


etn enh en rere 


NO. WITH RETINOPATHY BY AGE AT ONSET (vrs) 


DURATION OF DIABETES (yrs) =20 21 to 40 
Oto 5 1 of 13 2 of 20 
6 to 10 3 of 13 4 of 20 
11 to 15 4of 8 6 of 11 
16 to 20 6of 9 13 of 16 
21 or more 39 of 42 17 of 19 
Mean {+ S.D.) duration 19.7 +12.5 13.6 + 8.8 
Prevalence (%) 
Total retinopathy 62 


Proliferative retinopathy 28 


41 to 60 =61 TOTAL (%) 
4 of 22 3 of 29 12 
12 of 30 3 of 22 26 
15 of 31 6 of 21 44 
17 of 22 20f 2 78 
15 of 16 lof 2 91 
12.5 + 7.0 77 x 4.8 13.4 + 9.5 

52 21 47 

10 5 13 
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In 394 normal eyes, the fellow eye was nor- 
mal in 378 (96%) and proliferative retinopathy 
was present in four (1%). The probability that 
both eyes of each individual would have the 
same retinal status was higher when one eye 
was normal or had only slight retinopathy 
(Table 3). Among 62 eyes with proliferative 
retinopathy, 42 (68%) had the same condition 
in the fellow eye, five (8%) had preproliferative 


TABLE 2 
PREVALENCE OF HARD EXUDATES 


SONSON ENE a a a nanona 


WITH 
A EXUDATES 

CLINICAL DATA PATIENTS NO. % 
Diabetes duration (yrs) 

0 to 10 169 15 9 

11 to 20 120 42 35 

21 and more 79 30 38 
Age at examination (yrs) 

<29 46 4 9 

30 to 49 96 22 23 

50 to 69- 138 33 24 


70 and older 98 28 29 
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Fig. 5 (Jerneld and Algvere). Prevalence of - 
retinopathy. Number of patients, expressed 
as % of subjects (n) in each age group at 


retinopathy with longer duration (reading | 


50 vertically). Different ages at onset of diabe- _ 


tes yielded no significant differences ino 
prevalence of retinopathy in various dura- > 
tion groups (depicted horizontally). 


100 
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and 11 (18%) had background retinopathy, and ~ 
four (6%) had a normal fellow eye. | : 

Twenty-three patients had opaque ocular 
media that precluded examination of the fun- 


dus (bilaterally in five subjects) and were exam- 


ined by ultrasonography. Twelve had changes | E 
compatible with proliferative retinopathy; in” 
seven the fellow eye displayed clear media and _ 
proliferative retinopathy. Five subjects showed 7 
ultrasonographic evidence of vitreous hemor- 


rhage or membranes and were classified as = 
having background retinopathy. Six patients _ ee 
had normal ultrasonograms and were classified 


TABLE 3 
AGREEMENT BETWEEN FELLOW EYES 
nammen aana aannam — e 


FELLOW EYE (%) 


TYPE OF PROLIFERATIVE 
RETINOPATHY BETTER SAME WORSE RETINOPATHY" 
Normal 0 96 4 4 
Background 6 86 8 5 
Preproliferative 29 50 4 Bt. 
Proliferative 32 68 0 7 ae 


“Cases of proliferative retinopathy included in t 
“worse” categories. sr 





onset (years) and duration of diabetes to ae 
(years). Solid bars show proliferative reti — ~ 
nopathy. There was a uniform increase in `“ 















as normals (the fellow eyes had clear media and 
no retinopathy). 





Discussion 
aac ag as ee Fe he ka te, 


The prevalence of diabetic retinopathy was 
determined in a well-defined and stable popu- 
lation. The rate of migration turnover of the 
population was only 3.4%.* The use of a dou- 
ble control (hospital records and the prescrip- 
tions received by the pharmacies) made it likely 
that all insulin-treated diabetic patients were 
traced." Only 17 of 385 patients (4.4%) did not 
participate, and these were elderly people 
(mean age, 75 years). 

The prevalence of retinopathy was 47% and 
that of proliferative retinopathy 13%. In a pre- 
vious study of the same population,’ all 
insulin-treated patients with onset at 40 or less 
years of age were examined by fluorescein 
angiography, and the prevalence of retinopa- 
thy was found to be 66% and that of prolifera- 
tive retinopathy was 18%. The corresponding 
figures in this study were 56% and 18%, re- 
spectively. Thus, fluorescein angiography en- 
hanced the diagnosis of background retinopa- 
thy but not that of proliferative retinopathy. 

Few epidemiologic studies on the prevalence 
of diabetic retinopathy have been published. 
Reports from Australia,}® Denmark,‘ Iceland,” 
and the United States*’ showed large variations 
in the prevalence of total (24% to 70%) and 
proliferative (4.5% to 22%) retinopathy, partly 
because they were not performed under the 
same conditions. In addition, considerable dif- 
ferences exist as to the nonparticipating frac- 
tion of the study population (up to 20%), the 
annual migration rate of the population, the 
age distribution of the patients, dissimilarities 
in the treatment of diabetes, and genetic varia- 
tions affecting the diabetes prevalence of the 
population (0.12% to 0.72%). 

When we divided our study population into 
groups of different ages at onset of diabetes, 
the highest prevalence of retinopathy was 
among patients with diabetes onset at 20 or less 
years of age. This was statistically significant 
by a simple logistic regression test. However, 
this test also yielded significant differences 
when retinopathy was correlated to the dura- 
tion of diabetes. Patients with early onset of 
diabetes had also had diabetes the longest 
(Table 1). Obviously, there is a relationship 
between age at onset and duration of diabetes 
(r = —0.44). Consequently, studying one of 
these variables requires the other to be taken 
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into consideration. By multiple logistic regres- 
sion analysis it appears that the differences in 
the prevalence of retinopathy with different 
ages at onset of diabetes were not statistically 
significant when duration was taken into ac- 
count (P > .2). However, when the relationship 
between retinopathy and duration was ana- 
lyzed controlling for age at onset, for a higher 
prevalence of retinopathy was still found to be 
related to a longer duration (P < .001). Thus, 
the duration of diabetes was the predominant 
factor determining the prevalence of both total 
and proliferative retinopathy, and age at onset 
was subordinate. These results support the 
report of Constable and associates.? 

Among the groups of different ages at onset 
of diabetes, there were some variations in the 
prevalence of retinopathy. When diabetes du- 
ration was less than ten years, the prevalence 
of retinopathy was somewhat higher in pa- 
tients with onset between 41 and 60 years than 
in other groups (Fig. 5). Such a tendency was 
also noted by Aiello and associates," who 
found that in 67% of patients with background 
retinopathy and a diabetes duration of less 
than ten years, the onset of diabetes was after 
the age of 40 years. This group probably includ- 
ed non-insulin-dependent patients whose real 
duration of diabetes may have been much long- 
er than the diagnosed one. Kahn and Bradley® 
also suggested that age is correlated to retinop- 
athy only when the duration of diabetes is less 
than ten years. 

In the long-term, however, there is a uniform 
increase in the prevalence of retinopathy re- 
gardless of the age at onset of diabetes (except 
after the age of 60 years). All patients with 
juvenile-onset diabetes presumably have in- 
sulin-dependent disease, whereas those with 
onsets between 41 and 60 years do not. Never- 
theless, after a known duration of 11 years or 
more, both groups exhibited the same preva- 
lence of retinopathy. The highest prevalence of 
proliferative retinopathy (55%) developed in 
the group who were youngest at onset and who 
had the longest duration of diabetes (19.7 
years). This observation was in accord with 
previous studies.* The results for patients with 
onsets after the age of 60 years were not conclu- 
sive; among these, few subjects had a long 
duration of diabetes and cataracts and senility 
made examination difficult. 

Retinopathy with hard exudates correlated to 
duration of diabetes and the age of the pa- 
tients. Hard exudates occurred more often in 
those over 60 years of age, a finding also noted 
by Klein and associates.“ This indicated that 
factors other than the duration of diabetes also 
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influence retinal disease. The pathogenetic 
mechanisms are still speculative. A correlation 
between a higher prevalence of diabetic macu- 
lopathy and adult-onset diabetes has been re- 
ported.**"? This was reflected in our study as 
the prevalence of hard exudates. 
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Nuclear Magnetic Resonance Imaging of Intraocular 


Tumors 


creme E E 


R. J. W. de Keizer, M.D., G. J. Vielvoye, M. D., and D. de Wolff-Rouendaal, M.D. 


Of 11 patients with intraocular tumors who 
underwent magnetic resonance imaging, 
seven had melanoma and one each had lym- 
phoma, metastatic carcinoma, hemangioma, 
and hemorrhage. All were localized in the 
choroid. We compared the results of the mag- 
netic resonance imaging examinations with 
those of ophthalmic ultrasonography, external 

=- inspection, and histopathologic studies. Mag- 
netic resonance imaging detected six of the 
_ seven choroidal melanomas. Demarcation be- 
_ tween the tumor and the sclera was excellent. 
__ Extrascleral tumor extension could be exclud- 
ed. Hemorrhage in and beside the choroidal 
_ melanoma could be seen separately. Magnetic 
- resonance imaging differentiates choroidal tu- 
mors from the surrounding intraocular and 
_ extraocular tissues better than computed to- 
mography does, making it an important new 
diagnostic procedure. 







IN THE SHORT TIME that nuclear magnetic 
3 resonance imaging has been used, it has al- 
_ ready become possible to differentiate multiple 
_ sclerosis, hemorrhage, ischemia, and tumors of 
__ the brain by this means.' In the normal eye, the 
-vitreous and sclera are clearly outlined and 
- there is a sharp demarcation between sclera 
_ and surrounding orbital fat.24 We investigated 
_ a series of intraocular tumors to test the relia- 
_. bility of magnetic resonance imaging for tumor 
detection, localization, and possible extraocu- 
lar extension. This last is especially important 
in deciding the best means of treatment.** Ult- 
rasonography and computed tomographic 
scans do not always detect small extraocular 
tumor extensions,’ and we hoped that magnetic 


ee 
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resonance imaging would be a better diagnostic 
tool. 


Si ac a heh te a, 
Subjects and Methods 
a O a Oe a eat 


Eleven patients with intraocular tumors were 
selected for magnetic resonance imaging. All 
had undergone ophthalmoscopy, fluorescein 
angiography, visual field analysis, and A- and 
B-scan ultrasonography. Seven patients had 
choroidal melanoma; of the other four, one 
each had choroidal hemorrhage, malignant 
lymphoma, choroidal hemangioma, and meta- 
static mammary carcinoma (Table). Four of the 
seven with choroidal melanoma underwent 
enucleation (Patients 1 to 4). The remaining 
three (Patients 5 to 7) were treated with ruthe- 
nium plaque applications. Thus, we had an 
opportunity to inspect the bulbar surface for 
extraocular tumor extension, allowing us to 
compare the results of magnetic resonance im- 
aging with those of histologic studies, external 
inspection, and preoperative ultrasonography. 
The other four intraocular lesions were diag- 
nosed by A- and B-scan ultrasonography’ and 
negative findings on the radioactive phosphor- 
us (*P) uptake test. In the patient with meta- 
static mammary carcinoma, cytologic studies of 
a fine-needle aspirate from an enlarged lymph 
node in the sternocleidal region confirmed the 
diagnosis. The enucleated eyes were embedded 
in celloidin and serial sections were made 
through the largest part of the tumor to locate 
any possible scleral or extraocular tumor exten- 
sion. E 

We used the spin-echo pulse sequence of a 
0.5-T field and a multiple-slice technique (slice 
thickness, 5 mm). At the site of the lesion we 
used a single-slice multiple-echo technique. 
Repetition times were 500, 1,000, and 1,500 
msec; echo times were 50 and 100 msec. When 
the multiple-echo technique was used, the echo 
times were 50, 100, 150, and 200 msec. The 
radio signal from the orbit is weak, resulting in 
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TABLE 
RESULTS OF MAGNETIC RESONANCE IMAGING 





MAGNETIC RESONANCE IMAGING 











EXTRASCLERAL TUMOR SIZE HISTOLOGIC OR SURGICAL 
CASE DIAGNOSIS DETECTED EXTENSION BY A-SCAN* CONFIRMATION OF FINDINGS 
1 Melanoma Yes No Large T4 Very good 
2 Melanoma Yes No Not done Good 
3 Melanoma? Yes No Large T3 Very good 
4 Melanoma Yes No Large T3 Good 
5 Melanoma Yes No Small T1b Good 
6 Melanoma No No Small Tia Poor 
7 Melanoma Yes No Medium Good 
8 Hemorrhage No — Medium Poor 
9 Lymphoma No a Small Poor l 
10 Hemangioma Partial§ — Medium Moderate 7 
11 Metastatic carcinoma Partial§ No Small Moderate 















*Tumor classification: T4, extraocular extension; T3, greatest dimension > 15 mm or elevation > 5 mm; Tib, greatest dimension 7 to- 

mm and elevation 2 to 3 mm; Tta, greatest dimension = 7 mm and elevation = 2 mm. ae 
"Ultrasonography and computed tomography suggested extraocular extension whereas magnetic resonance imaging indicated that the 

tumor was confined to the eye. This was confirmed by histologic study. | 
‘Magnetic resonance imaging distinguished between the tumor and a hemorrhage whereas ultrasonography and computed tomography 

did not. 

§Magnetic resonance imaging detected the tumor but did not provide details. 


a poor signal-to-noise ratio, when a head coil is patient. This surface coil receives a stronger - 
used as a receiver. We overcame this problem signal, resulting in an improved signal-to-noise ~ 
by using a surface coil for the orbits. This coil ratio and therefore in a better image of the — 


was placed like a diving mask on the face of the orbits. The head coil was used in two cases 


Fig. 1 (de Keizer, Vielvoye, and de Wolff-Rouendaal). Case 1, left eye. Left, Magnetic resonance imaging > 
(monocular orbital coil) shows multilobulated, strong-signal-emitting tumor (repetition time, 500 mse: echo. | 
time, 50 msec). Right, Magnetic resonance imaging shows intact sclera, indicating intraocular localizatio: 
(repetition time, 500 msec; echo time, 100 msec). E 
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(Patients 2 and 8) and the surface coil was used 
in the other nine. 


Ae Seri uenho Sart I AS AN Ain nL W Mbt Ih orenean AAAA ainm HN ne! aana r anay aa 


In the initial phase, the choroidal melanoma 
of Patient 2 was detected but not the choroidal 
hemorrhage of Patient 8. During the second 
phase magnetic resonance imaging detected six 
of the seven choroidal melanomas. There was a 
good distinction between the vitreous and the 
tumor and between the tumor and the sclera 
(Figs. 1 and 2). 

In two patients a separate retinochoroidal 
layer could be seen far from the tumor in 
Patient 3 and adjacent to the tumor in Patient 1 
(Fig. 1, top right). In Case 3, a hemorrhage on 
top of and beside the choroidal melanoma was 
detected separately (Fig. 3). In one patient 
(Case 6) with a small melanoma® (diameter, 9 
mm, elevation, 2.2 mm on ultrasonography) 
magnetic resonance imaging failed to detect the 
tumor. In all six patients with choroidal mela- 
noma detected by magnetic resonance imaging, 











Fig. 2 (de Keizer, Vielvoye, and de Wolff- 
Rouendaal). Case 1, left eye. Section through the 
uveal melanoma shows that it was restricted to the 
eye, 


a sharp demarcation between the tumor and 
sclera was obtained; none of the tumors 
showed extraocular extension. Magnetic reso- 
nance imaging failed to detect a choroidal hem- 
orrhage (Case 8) and a choroidal lymphoma 
(Case 9). The magnetic resonance imaging of a 
choroidal hemangioma (Case 10) and a choroi- 
dal metastasis (Case 11) showed a tumor in 
each case but detail was lacking. 


Fig. 3 (de Keizer, Vielvoye, and de Wolff- 
Rouendaal). Case 3, right eye. Magnetic resonance 
imaging with binocular orbital coil. Top left, T'- 
weighted picture (repetition time, 500 msec; echo 
time, 90 msec) depicts tumor and hemorrhage as 
shell-like strong-signal-emitting lesion in the dorsal 
part of the eye. Top right, T’-weighted picture (repe- 
tition time, 500 msec; echo time, 100 msec) shows no 
difference between the signal emission of the tumor 
and that of the vitreous, The hemorrhage is depicted 
as a Strong-signal-emitting area in the lateral part of 
the lesion. Bottom left, T*-weighted picture (repeti- 
tion time, 500 msec; echo time, 150 msec) shows 
the tumor with a weaker signal density than the 
vitreous. The hemorrhage is emitting the strongest 
signal, 
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Discussion 





With optimum tuning, magnetic resonance 
imaging makes normal anatomic features of the 
eye (lens, vitreous, and sclera) clearly visible; 
there is a good demarcation between the globe 
and orbital fat. 

Our investigation demonstrated good detec- 
tion in six of seven cases of choroidal melano- 
ma. A clear demarcation between the vitreous 
and the tumor was possible because of differ- 
ences in the T?-weighted values of the different 
components. Demarcation between tumor and 
sclera is possible because of the low water 
content of the sclera. Therefore, the signal 
emission of the sclera is almost zero, resulting 
in a black representation. Magnetic resonance 
imaging demarcation of the tumor, the sclera, 
and the orbital tissues was so clear that we were 
able to rule out extraocular extension. This 
agreed with the histologic and surgical 
findings. In Case 1 ultrasonography and a com- 
puted tomographic scan suggested extrascleral 
tumor extension but magnetic resonance imag- 
ing demonstrated that the tumor was confined 
within the eye (Figs. 1 and 2). In one instance 
(Case 3), it was possible to identify a hemor- 
rhage inside and outside a tumor that was not 
visible on a computed tomographic scan (Fig. 
3). This was later confirmed histologically. 

The number of patients investigated was too 
small for us to reach a definite conclusion 
concerning the impact of magnetic resonance 
imaging on diagnosis. The choroidal hemangi- 
oma and the metastasis were difficult to detect 
and magnetic resonance imaging gave appar- 
ently normal findings in the choroidal hemor- 


Magnetic Resonance Imaging of Tumors oe 





rhage and the lymphoma. However, 
in Case 8 were less than optimal because ¿ 
coil was used instead of a surface coil. 
over, the three tumors not detected with mag 
netic resonance imaging were all flat. Magnetic. 
resonance imaging showed the choroid and the. _ 
retina as a single layer separated from the > — 
vitreous and the sclera in two cases. | i 
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Macular Edema in Association With Severe Carotid Artery 


Obstruction 


a a ee lade a hh 


Gary C. Brown, M.D. 





In seven eyes of six patients (four men and 
_ two women, 55 to 72 years old), with macular 
edema associated with severe carotid artery 
stenosis, the ipsilateral carotid obstruction 
was 90% or more. Concomitant fundus signs, 
such as midperipheral retinal hemorrhages, 
retinal arterial narrowing, and neovascular- 
ization of the optic disk, were observed. All 
eyes demonstrated leakage of fluorescein dye 
from the retinal vessels and optic disk. 





MACULAR EDEMA has been clinically recog- 
nized in conjunction with such diseases as 
diabetic retinopathy,’ retinal venous obstruc- 
tion,’ uveitis,’ and accelerated hypertension.‘ 

©- . However, the association of macular edema 
- _ with large-vessel arterial obstructive disease to 
the eye is somewhat unusual. Although the 
_ entity has been previously described,’ its pres- 
¿ence was not noted in the largest series of 
patients with ocular findings secondary to se- 
. vere carotid artery stenosis (ocular ischemic 
_ syndrome).*’ Reported herein are the cases of 
© six patients (seven eyes) with macular edema 
and severe ipsilateral carotid artery obstruc- 
tion. 








EE E E tc EA OA A 
Subjects and Methods 
E Regen T a N a ee 


I reviewed the records of 43 consecutive pa- 
tients with the ocular ischemic syndrome (ocu- 
lar symptoms and signs secondary to severe 
carotid artery obstruction) examined at the Ret- 
ina Vascular Unit, Wills Eye Hospital over a 
seven-year period from 1979 to 1985. Common 
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symptoms were ocular pain and visual loss; 
common signs included rubeosis iridis, nar- 
rowed retinal arteries, midperipheral retinal 
hemorrhages, and posterior segment neovas- 
cularization. In each instance, intravenous flu- 
orescein angiographic documentation was 
available and the clinical diagnosis was proven 
by carotid angiography. I selected for further 
study those individuals who demonstrated 
macular edema on fluorescein angiography. 


Secale I Te a og Ne a 
Results | 


Of the 51 eyes (43 patients) with the ocular 
ischemic syndrome, seven (14%) demonstrated 
macular edema in the late phases of fluorescein 
angiography. The patients, four men and two 
women, ranged in age from 55 to 72 years 
(mean, 62 years). The right eye was involved in 
two cases and the left eye in three. One patient 
was affected bilaterally (Table). 

Visual acuity was mildly to moderately de- 
creased in involved eyes, ranging from 20/25 to 
20/200. Anterior segment findings were unre- 
markable in all but one case in which rubeosis 
iridis was present. Marked cataractous lens 
changes were notably absent in all the affected 
eyes. | 

Ophthalmoscopy routinely disclosed at least 
mild narrowing of the retinal arteries, and mid- 
peripheral retinal hemorrhages were observed 
in six of seven eyes. One eye demonstrated 
neovascularization of the optic disk, but none 
had neovascularization of the retina. 

Slit-lamp biomicroscopy of the posterior pole 
disclosed variable thickening of the retina in 
the central macular region, ranging from barely 
perceptible to moderate. Two eyes had central 
foveal cysts, although multiple intraretinal 
cysts, such as occur in cystoid macular edema 
after cataract surgery,® were not noted. 

In all cases, intravenous fluorescein angiog- 
raphy disclosed intraretinal leakage of dye in 
the late phases in a pattern compatible with 
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TABLE 
SUMMARY OF CLINICAL DATA 
LEAKAGE ON 
CARCTID ARTERY FLUORESCEIN 
PATIENT NO., SEX, AFFECTED D RETINAL Giba kaa BEM À eee 
AGE (vrs) EYE VISUAL ACUITY | NEOVASCULARIZATION ARTERY % HEMORRHAGE OPTICDISK VESSEL. 
1, F, 60 Left 20/40 None Left internal 100 Midperipheral Yes Yes 
2, M, 55 Right 20/25 None Right internal 100 Midperipheral Yes o YS. 
| Left 20/30 None Left internal 100 Midperipheral Yes Yes 
3, F, 66 Right 20/200 Optic disk Right internal 99 None Yes Yes 
4, M, 62 Right 20/30 None Right internal 100 Midperipheral Yes Yes. 
Left internal 90 — ee 
5, M, 72 Left 20/50 None Right internal 70 Midperipheral Yes Yes | 
Left internal 99 — 7 E 
6, M, 58 Left 20/70 iris Right internal 100 Midperipheral Yes Yes 


macular edema. Additionally, in each case the 
optic disk in the affected eye was hyperfluores- 
cent late in the study. Leakage from the retinal 
vessels in the midperiphery occurred in all eyes 
and five of the seven had fine microaneurysms 
in the posterior pole, midperiphery, or both. 

Carotid angiographic evaluation disclosed 
stenosis of at least 90% within the internal or 
common carotid artery ipsilateral to the affect- 
ed eye in all cases (Table). Four of the six 
patients also had moderate to severe obstruc- 
tions within the contralateral carotid system. In 
one instance (Patient 4), manifestations of the 
ocular ischemic syndrome were present in both 
eyes although macular edema was present only 
in the right eye. 

Every patient related a history of systemic 
arterial hypertension controlled by medica- 
tions, and one had had a cerebrovascular acci- 
dent. One had mild diabetes mellitus although 
the characteristic fundus appearance of diabet- 
ic retinopathy (intraretinal hemorrhages, hard 
exudates, and microaneurysms located pre- 
dominantly in the posterior pole) was lacking, 
and the contralateral fundus appeared to be 
normal. No patient had fundus signs suggest- 
ing present or past retinal venous obstructive 
disease (for example, dilated and tortuous reti- 
nal veins, marked intraretinal hemorrhage, and 
optociliary or venous-to-venous collaterals). 


Case Reports 


Case 1 
A 60-year-old woman had had blurred vision 
in her left eye for five months. Her medical 



















Left common 


uaanama 


history included systemic arterial 1 
of several years’ duration but did 
diabetes mellitus, cardiac diseas 
ic abnormalities, including trar 
attacks. | 
Visual acuity was 20/30 in ‘he right eye and 
20/60 in the left eye. Intraocular pressure was 
R.E.: 20 mm Hg and L.E.: 18 mm Hg. A sli 
lamp examination showed no evidence of rube- 
osis iridis in either eye. A mild anterior subcap- 
sular lens opacity was present bilaterally, and 
there were no cells or flare in the anterior — 
chambers. 7 
Ophthalmoscopic findings in the right aye 
were unremarkable. Ophthalmoscopy of the 
left eye showed mildly narrowed retinal arter- _ 
ies, occasional intraretinal hemorrhages, and 
multiple microaneurysms in the posterior pole _ 
(Fig. 1, top left). The macular retina appeared- 
thickened on biomicroscopy, and a small cyst = =o 
could be seen in the central fovea. Many intra- 
retinal hemorrhages and microaneurysms were >< 
present in the midperiphery. 
Fluorescein angiography of the left eye (Fig. 
1, top right, bottom left, and bottom right) 
disclosed an arm-to-retina circulation time of 30 
seconds and an arteriovenous transit time (time 
from the first appearance of dye within the 
retinal arteries until the retinal veins are out of 
the laminar filling phase) of 30 seconds (nor- 
mal, <11 seconds). It also confirmed the pres- 
ence of abundant microaneurysms in the pos- 
terior pole and midperipheral retina. The optic... | 
disk was markedly hyperfluorescent and prom- 
inent intraretinal leakage of dye could be seen 
within the temporal vascular arcades in a pa 
tern consistent with macular edema. As tl 
study progressed, pronounced leakage of dye 
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Fig. 1 (Brown). Cast 1, left eye. A 60-year-old woman w 
veins are somewhat dilated and slightly irregular in 


ith the ocular ischemic syndrome. Top left, The retinal 
caliber. Small microaneurysmal abnormalities and a 


hemorrhage are evident just nasal to the fovea in the papillomacular bundle, and a yellow intraretinal cyst 
(arrow) is present in the foveola. Top right, Fluorescein angiogram 73 seconds after injection. The optic disk is 
hyperfluorescent and microaneurysms are apparent, particularly in the temporal macula. Bottom left, View of 
the area temporal to the macula 131 seconds after injection. Numerous microaneurysms are present and marked 
leakage of dye from the retinal arteries and veins can be seen. Bottom right, Almost 642 minutes after injection 
prominent intraretinal leakage of dye is apparent in the macula. 


was apparent from the retinal arteries and 
veins, as well as smaller vessels in both the 
midperiphery and posterior pole. 

Laboratory values included a fasting blood 
glucose level of 96 mg/100 ml, a hematocrit of 
38%, and normal serum protein electrophoresis 
results. Arteriography demonstrated a normal 
carotid system on the right side and complete 
occlusion of the left internal carotid artery. 


Case 2 

A 55-year-old man had had blurred vision in 
his left eye for approximately one month. His 
medical history was noncontributory for sys- 
temic arterial hypertension, diabetes mellitus, 
cardiac disease, and neurologic symptoms. 

Visual acuity was 20/25 in the right eye and 
20/30 in the left eye. Intraocular pressure was 
10 mm Hg bilaterally. A slit-lamp examination 
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showed no evidence of rubeosis iridis or catar- 
actous lens changes in either eye. Cells and 
flare were notably absent in both anterior 
chambers, although an occasional anterior vit- 
reous cell was seen in each eye. 

Ophthalmoscopy of the right eye disclosed 
slightly narrowed retinal arteries and small in- 
traretinal hemorrhages, especially in the mid- 
periphery. The left fundus contained a central 
macular cyst and predominantly midperipheral 
hemorrhages were again observed (Fig. 2, top 
left and top right). 

Fluorescein angiography (Fig. 2, middle left, 
middle right, and bottom left) of the left fundus 
showed patchy choroidal filling beginning 17 
seconds after injection. Uniform filling of the 
choriocapillaris was not seen until 20 seconds 
later. The retinal arteries filled slowly, begin- 
ning at 20 seconds after injection, and the 
arteriovenous transit time was more than 50 
seconds. Both eyes demonstrated innumerable 
tiny retinal microaneurysms in the midperiph- 
ery, as well as leakage from the larger retinal 
arteries and veins. In the late phases an accu- 
mulation of extravascular dye was observed 
bilaterally in the macular region. 

Laboratory studies yielded normal results for 
a three-hour glucose tolerance test and serum 
protein electrophoresis. Arteriography dis- 
closed bilateral total internal carotid artery oc- 
clusions. 


Discussion 


Although the exact pathophysiologic mecha- 
nisms responsible for macular edema are un- 
certain, inflammation and increased capillary 
permeability in the macula are thought to play 
important roles.*” In macular edema secondary 
to diabetic retinopathy or venous obstruction 
and in instances encountered after cataract sur- 
gery, leakage of fluorescein dye from incompe- 
tent retinal vessels can usually be seen in the 
macular region. In eyes affected by severe ca- 
rotid artery obstruction, hypoxia may induce 
damage and increased permeability of both 
large and small retinal vessels, accounting for 
the leakage seen on fluorescein angiography in 
my cases. Campo and Reeser’ noted retinal 
telangiectasia and macular edema secondary to 
bilateral carotid artery obstruction and be- 
lieved that damage to perifoveal capillaries was 
the mechanism responsible for the fluid accu- 
mulation. Additionally, leakage from the mi- 







croaneurysms probably also contributes to t 
accumulation of extravascular fluid. Most pro 
ably, pooling of the extravasated dye within 
the retina in the central macula subsequently _ 
leads to the angiographic pattern of macular > 
edema. However, it is uncertain why only a = 
small percentage of eyes (14%) in my series 
with the ocular ischemic syndrome developed ~ 
macular edema. Baga 

Kearns and Hollenhorst" first described the 
retinopathy of carotid occlusive disease in | 
1963. At that time they coined the term > 

“venous-stasis retinopathy” to describe the dii 
lated retinal veins and midperipheral retin 
hemorrhages seen in the fundi of patients V 
marked carotid artery obstruction. In aci 
this fundus appearance results from 
creased perfusion pressure within the 
arterial system rather than from an ob 
on the venous side." For this n 
recent studies have employed the terms “ische 
mic oculopathy’’* and “ocular eon syn- 
drome.’”® | 

The term venous-stasis retinopathy has also. 
been used to describe a mild, or nonischemic, | 
central retinal vein obstruction." Although my | 
cases included some signs seen with central 
retinal vein obstruction (dilated veins, macu 
edema), a number of features differentiate the 
two entities. With central retinal vein obstru 
tion and the ocular ischemic syndrome the 
veins are usually dilated. However, in the for. 
mer they are also usually tortuous, while with 
the latter tortuosity is generally absent and 
irregularity in caliber is common (Fig. 1, top 
left). The hemorrhages in central retinal ve 
obstruction tend to be generalized throughce >} 
the fundus. In contrast, in the ocular ischem 
syndrome they are located predominantly i 
the midperiphery. k 

Fluorescein angiography may demonstraté 
macular edema in both central retinal vein 
obstruction and the ocular ischemic syndrome. 
Additionally, a prolonged retinal arteriovenous 
transit time may occur in both. However, de- 
layed choroidal filling and late staining of both 
the larger retinal arteries and veins are com- 
mon in ocular ischemia (Figs. 1, bottom left, 
and 2, middle left) but distinctly unusual in 
central-retinal vein obstruction. 

Kearns! emphasized that ophthalmodyna- = 
mometry demonstrates decreased retinal arte- > 
rial pressure in retinopathy secondary to se-._ 
vere carotid artery obstruction, whereas it 
most probably normal in central retinal - 
obstruction. My patients did not undergo op 
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Fig. 2 (Brown). Case 2, left eye. Top left, Narrowed 
retinal arteries and a single dot hemorrhage at the 
border of the nasal fovea. A small cyst (arrow) is 
present in the central foveola. Top right, Two larger 
blot hemorrhages can be seen in the superotemporal 
midperiphery and multiple small microaneurysms 
are also present. Middle left, Fluorescein angiogram 
22 seconds after injection shows patchy filling of the 
choroid, as well as a readily visible, and distinctly 
abnormal, leading edge of dye (arrow) within the 
inferotemporal retinal arterial system. Middle right, 
Fluorescein angiogram of superotemporal fundus 
approximately 1⁄2 minutes after injection shows nu- 
merous small microaneurysms and early mild leak- 
age of dye from the retinal arteries. Bottom left, 
About ten minutes into the study, macular edema, 
manifested by intraretinal leakage of dye, is evident. 
Staining of the retinal veins can also be seen. 
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nous Haii the presence of Sredominantty 
midperipheral hemorrhages, delayed choroidal 
filling, and both arterial and venous staining 
with fluorescein angiography effectively ruled 
out the diagnosis of central retinal vein ob- 
struction. Furthermore, each case was studied 
by carotid angiography and demonstrated a 
severe ipsilateral carotid stenosis of 90% or 
more. 

Hyperfluoresence of the optic disk was noted 
in each case in the later phases of fluorescein 
angiography. Although in one (Patient 3) it was 
in part secondary to neovascularization of the 
optic disk, new ‘blood vessel growth did not 
occur on the optic nerve head in the remaining 
eyes. Possibly, this hyperfluorescence occurs 
secondary to leakage from blood vessels within 
the optic disk which become hyperpermeable 
because of the ischemic ocular insult. A similar 
fluorescein angiographic pattern of hyperfluo- 
rescence of the optic papilla is common in the 

Irvine-Gass syndrome (macular edema occur- 
ring after cataract extraction).” 

Apparently, severe obstruction (90% or 
more) of the ipsilateral carotid system is neces- 
sary to induce ocular ischemia and leakage 
from the retinal blood vessels. However, other 
associated systemic diseases such as diabetes 
mellitus’ and severe systemic arterial hyperten- 
sion’ can also damage the retinal vasculature 
and contribute to the development of vascular 
incompetence and macular edema. The latter 
was present in each of my patients, although it 
was well controlled with medication in all of 
them. One patient had diabetes, but there was 
no evidence of diabetic retinopathy in the con- 
tralateral eye. In this instance it was difficult to 
ascertain whether the diabetes contributed to 
the development of macular edema. 

The differential diagnosis of entities that 
cause macular edema includes diabetes melli- 
tus,! retinal venous obstruction,” uveitis,’ ac- 
celerated systemic hypertension,‘ talc retinopa- 
thy,’ trauma,‘ retinal telangiectasia," radiation 
retinopathy," postsurgical conditions (cataract 
surgery, corneal transplantation, retinal and 
vitreous surgery, glaucoma procedures),*” use 
of topical epinephrine in aphakic eyes,” retinal 
detachment (rhegmatogenous and nonrhegma- 
togenous),"° ocular tumors," retinitis pigmen- 
tosa,” nicotinic acid maculopathy," vitreoreti- 
nal traction, and posterior scleritis.*” In most 
of these clinical settings the associated under- 
lying pathologic process is readily evident. 
Nevertheless, in cases similar to those de- 
scribed here, the responsible pathogenic factor 
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segment a: ‘retinal aredoles dilat 
but not tortuous retinal veins, midperiphe: 
retinal hemorrhages, neovascularization of 
optic disk) help to suggest the diagnosis. Ad 
tionally, one further differentiating featu: 
pears to be that macular edema secondar 
severe carotid artery stenosis does not prod 
cystic changes as prominent in the mac 
retina as does the intraretinal fluid accum ula: 
tion seen in association with many other pre 
disposing entities. 

The most constant ophthalmoscopic sign i ino 
patients with ocular ischemia and macular 
edema appears to be the presence of midpe-. 
ripheral hemorrhages (six of seven eyes); on 
fluorescein angiography leakage of dye from 
the retinal vessels and optic disk was uniformly | 
present. However, the clinical features of the 
ocular ischemic syndrome vary,®'" and it is. 
conceivable that in subtle cases the macular 
edema may be a predominant clinical feature 
Although it is probably a relatively uncommon 
cause of macular edema, the ocular ischemic 
syndrome appears to indicate such a predispo 
sition and should be included in the differential- 
diagnosis. i 
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Effect of Scleral Buckling on Vector Forces Caused ae 


Epiretinal Membranes 


Ronald G. Michels, M.D., John T. Thompson, M.D., Thomas A. Rice, M.D., 
and David Freund, Ph.D. 


Epiretinal membranes exert a perpendicular 
force on the retina that is directed toward the 
center of the vitreous cavity and tends to ele- 
vate the retina from the retinal pigment epi- 
thelium. A scleral buckle changes the eye wall 
from concave to convex and reverses the direc- 
tion of the vector force oriented perpendicular 
to the eye wall. Therefore, when a scleral 
buckle is used, the force from anepiretinal mem- 
brane pulls the retina toward the retinal pig- 
ment epithelium instead of causing retinal 
detachment. 


POSTERIOR RETINAL BREAKS must sometimes 
be treated during vitrectomy for proliferative 
diabetic retinopathy or other conditions associ- 
ated with epiretinal membranes. Posterior 
breaks can be treated successfully with cryo- 
therapy or photocoagulation and temporary 
intraocular gas tamponade if most of the trac- 
tion on the retina has been relieved. However, 
in some cases there is substantial residual trac- 
tion caused by nearby epiretinal membranes 
that cannot be removed. In this situation, the 
surgeon may be uncertain whether to use a 
localized scleral buckle. The purpose of this 
paper is to describe how the addition of a 
scleral buckle changes the magnitude and di- 
rection of the vector component that is oriented 
perpendicular to the eye wall. When a scleral 
buckle is used, this vector component tends to 
flatten the retina against the retinal pigment 
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epithelium, rather than causing retinal detach- 
ment, 


Principle of scleral buckling—Because the | E 


inner eye wall is concave, epiretinal mem- 
branes cause traction that is not precisely tan- 
gential to all points along the retinal surface. 
This traction has a vector component that is 
perpendicular to the eye wall and directed 


toward the center of the vitreous cavity. This | : 


force tends to elevate the retina from the retinal 
pigment epithelium. The perpendicular vector 
force per unit length is inversely related to the 
radius of the eye and is given in Formula 1 (Fig. > 
1). This analysis assumes that the epiretinal | 
membrane is thin with respect to the thickness 
of the retina and conforms to the contour of the -~ 
retina against the eye wall. Formula 1 describes: — 
the force per unit of length at any point within — 
the epiretinal membrane. The force per unit of 
length at the edge of the epiretinal membrane is 
given in Formula 2, and is 25% less for an 
equivalent tension and radius at the edge of the 
epiretinal membrane than within the mem- 
brane. The perpendicular vector force is espe- 
cially important if a retinal break is present, 
because it tends to pull the break away from the 
retinal pigment epithelium and cause fluid 
from the vitreous cavity to pass into the sub- 
retinal space, creating a retinal detachment 
(Fig. 2). 

A localized scleral buckle makes part of the 
inner eye wall convex, rather than concave. 
The near-tangential traction from the epiretinal 
membrane persists, but the direction of the 
perpendicular vector component is reversed so 
it is directed toward the center of the scleral 
buckle, rather than toward the center of the 
vitreous cavity (Fig. 3). This perpendicular vec- 
tor component then pulls the retina toward the 
pigment epithelium and onto the scleral buck- 
le. The magnitude of the vector component 
pulling the retina toward the pigment epitheli- 
um is larger than the previous vector directed 
toward the center of the vitreous cavity because 
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Fig. 1 (Michels and associ- 
ates). Formulas giving the 
perpendicular component of 
the vector force from an epi- 
retinal membrane caused by 
the tension within the mem- 
brane. Formula 1 describes 
the perpendicular vector 


< FORMULA 1 Perpendicular force per unit length force per unit of length at any 


point within the membrane. 








2T int Formula 2 describes the per- 
rA; = | at any point pendicular vector force per 
ry along arc A unit of length at the end of 


the membrane. 





. FORMULA 2 Perpendicular force per unit length 


3T 
Fgı= z êt edge of membrane (B) 
ar, 
T = tension (force) in epiretinal membrane 


r45 radius of eye 


Fig. 2 (Michels and associates). 
Top, T is the tension in the epireti- 
nal membrane. Tension can be re- 
solved into a tangential vector 
force (P) and a radial vector force 
(R) directed toward the center of 
the vitreous cavity. The radial vec- 
tor force (R) tends to elevate the 
retina from the concave eye wall. 
Bottom, Retinal elevation (detach- 
ment) is more likely if a retinal 
break is present. Retinal detach- 
ment reduces the radial vector 
force. 
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the radius of curvature of the buckling effect 
(rə) is smaller than the radius of the eye (1) 
(Fig. 4). 


air rncnenmrtnbansy 


Discussion 


Many posterior retinal breaks encountered 
during vitreous surgery can be successfully 
treated by cryotherapy or photocoagulation 
and the use of a temporary intraocular bubble. 
However, in some eyes there is persistent trac- 
tion from remaining epiretinal membranes at 
nearby locations. Although a chorioretinal ad- 
hesion without a scleral buckle may hold the 
break flat if the residual traction is mild, later 
retinal detachment occurs in some eyes. 

Because of the concave shape of the inner eye 
wall, force from an epiretinal membrane tends 
to elevate the retina because there is a small 
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Fig. 3 (Michels and associates’ 
scleral buckle beneath the retinal 
break and epiretinal membranes — oe 
changes the direction of the radial 
vector force (R) toward the center 
of curvature of the scleral buckling 
effect. This force pulls the retina 1S 
toward the eye wall. | ie 











Fig. 4 (Michels and associates). A 
scleral buckle reverses. the dire 
tion of the vector force perpendic 
lar to the eye wall (F,) and increas- 
es the amount of this force becatise 
the radius of curvature (rə) caused 
by the scleral buckle is smaller than. 
the radius of the eyeball (1). E 


vector component oriented perpendicular to” 
the eye wall and directed toward the center of ` 
the vitreous cavity. When a scleral buckle is ` 
placed under a retinal break, the shape of the 
eye wall in that area is changed from concave to: 
convex. This increases the magnitude and re- 
verses the direction of the perpendicular vector- 
component due to the epiretinal membrane. __ 
The persistent traction then pulls the retina 
toward the pigment epithelium, rather than 
tending to cause retinal detachment. 

The forces of an epiretinal membrane are. 
analogous to those ona surgical glove worn on o= 
a cupped hand. When the hand in the glove is | 
cupped slightly, the tight glove forms a tram- 
poline that is elevated above the concave sur- 
face of the palm. However, the elastic tension 
of the glove simultaneously causes it to be. 
pulled into tight contact with the posterior 
(convex) surface of the hand. ; 















Temperature-Dependent Light Damage to the Retina 


Jeff Rinkoff, M.D., Robert Machemer, M.D., Tetsuo Hida, M.D., 
and David Chandler, B.S. 


We examined the ability of hypothermic in- 


-= fusion fluid to reduce the risk of light damage 
to the retina from the intraocular fiberoptic 
= probe during vitreous surgery. Following vi- 
><i trectomy, we exposed the retina of rabbits to 
-. light from an intraocular fiberoptic probe dur- 


ing infusion of fluid at body temperature 

(39 C) and compared this with exposures dur- 
ing infusion of room temperature fluid (22 C). 
Retinal irradiance was 0.33 W/cm’. Damage 
was determined ophthalmoscopically and his- 
tologically. Cooling the infusion fluid from 
_ body to room temperature extended the dam- 
_ age threshold from approximately 25 to 60 
- minutes. A 35-minute exposure to body temp- 


erature fluid was compared with the same 


exposure during infusion of room temperature 
fluid. While retinal and retinal pigment epi- 


3 thelium damage was present after the body 


temperature exposure, no damage was detect- 
ed after the room temperature exposure. Vit- 
reoretinal surgeons should avoid warming in- 


¿> traocular infusion fluids to levels above room 
<- — temperature. 


SUCCESS OF PARS PLANA vitrectomy in hu- 
mans has been greatly facilitated by the devel- 
opment of intraocular fiberoptic light sources, 
which improve surgical visibility? but pose a 
threat of light damage to the retina and retinal 
pigment epithelium during lengthy proce- 
dures. Light damage to the retina and pigment 
epithelium is known to occur from extraocular 
light sources? and has been experimentally 
reproduced with an intraocular fiberoptic 
source. We are concerned about the possibility 
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of light damage to the retina during vitreous 
surgery and have been searching for ways to 
reduce this risk. Since the threshold for dam- 
age from extraocular light sources can be low- 
ered by light exposure while the body tempera- 
ture is increased** and since biologic processes 
are temperature-dependent, we attempted to 
determine if reducing the intraocular tempera- 
ture by cooling the infusion fluid during vitre- 
ous surgery could raise the exposure threshold 
for fiberoptic light-induced damage to the reti- 
na and retinal pigment epithelium, thereby 
protecting these tissues from potential damage 
during vitreous surgery. 


Material and Methods 


aan bb ta 


The first part of this experiment was de- 
signed to determine the exposure threshold for 
clinically detectable damage to the retina or 
retinal pigment epithelium from light delivered 
through an intraocular fiberoptic probe during 
the infusion of fluid at body temperature (39 C) 
into three eyes for 25 minutes and three eyes 
for 35 minutes, and the infusion of fluid at 
room temperature (22 C) into three eyes for 60 
minutes and three eyes for 70 minutes. The 
second part of this experiment was designed to 
compare suprathreshold lesions occurring dur- 
ing the infusion of body temperature fluid 
(three eyes, 35-minute exposure) with the ef- 
fects on eyes exposed for the same length of 
time during the infusion of room temperature 
fluid (three eyes, 35-minute exposure). 

Pigmented rabbits (New Zealand red, 2 to 
3 kg) were housed under incandescent illumi- 
nation of 50 foot-candles on a 12-hour light- 
dark cycle. These rabbits had a consistently 
pigmented retinal pigment epithelium in the 
area of the visual streak, the intended location 
of light exposure. 

At least two weeks before light exposure, 
each rabbit was anesthetized with intramus- 
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cular administration of 100 mg of ketamine and 
10 mg of xylazine, and the pupils were dilated 
with a 1:1 mixture of 0.25% tropicamide and 5% 
phenylephrine. Both eyes of each rabbit then 
underwent retinal cryopexy of moderate inten- 
sity in areas that later would be perforated 
during sclerotomy. The treatment extended an- 
teroposteriorly from the corneoscleral limbus 
to 4mm posterior to the corneoscleral limbus in 
the inferonasal, superonasal, and superotemp- 
oral quadrants. The nictitating membrane was 
excised and dexamethasone-neomycin sulfate- 
polymyxin B sulfate ointment was placed in the 
inferior cul-de-sac. 

At least two days before light exposure, each 
rabbit was anesthetized and both pupils were 
dilated. Color and black-and-white fundus 
photographs were taken and a fluorescein an- 
giogram was performed after the injection of 
0.2 ml of a 10% sodium fluorescein solution 
into an ear vein. 

A twin cold light source was used (a 150-W, 
21-V, tungsten-halogen projector bulb). Multi- 
ple bulbs were tested at the maximum setting to 
find bulbs with identical intensities. A variable 
voltage regulator was used to maintain con- 
stant light output. A 19-gauge fiberoptic probe 
was attached to the light source. Light meas- 
urements were made with a radiometer/ 
photometer using an integrating sphere at- 
tached to a multiprobe receptor. The position 
of the fiberoptic probe within the integrating 
sphere was standardized. The light output of 
the probe was maintained at 38.5 foot-candles. 
Using a microphotometer in an in vitro setup of 
the experimental conditions, a retinal irradi- 
ance of 0.33 W/cm? was measured. The 
radiometer/photometer measurement was re- 
peated in each experiment before and after 
light exposure to ensure a constant light out- 
put. 

Lactated Ringer’s solution was used for intra- 
ocular perfusion. Body temperature infusion 
fluid (39 C) was prepared by warming 1-liter 
bags in a water bath. Room- -temperature fluid 
(22 C) was prepared by placing the bags in the 
operating room for at least one day. The infu- 
sion line was surrounded by fiberglass insula- 
tion to avoid temperature changes while the 
fluid was running through the infusion line. To 
maintain constant intraocular pressure, the 
bags were all kept at the same height above eye 
level (29 inches), corresponding to an intraocu- 
lar pressure of 11 to 17 mm Hg. 

On the day of light exposure, each rabbit was 
anesthetized and the pupil of the experimental 








eye was dilated. The rabbit was positioned on 
its side and taped to a tray with a double — 
bottom, allowing the rabbit to remain dry > 


throughout the procedure. The body tempera- ee 


ture was measured by a rectal thermometer. A- 
heat lamp was used to maintain body tempera- 
ture. To avoid undesired light exposure, the. 
cornea was covered with a piece of rubber cut | 
from a brown surgical glove. The cornea was 
intermittently moistened with lactated Ringer's 
solution. 


The corneal cover was removed, the opera- = 
ting microscope was brought into position, and - 


the infusion contact lens was used to visualize 


the fundus. Appropriate positioning af the “ae 


head was achieved when the optic disk was | 
visualized without moving the eye. This posi- | 
tion was mandatory for correct and easy posi- 


tioning of the intraocular fiberoptic probe. The ~ 


corneal cover was replaced. 


A retrobulbar injection of 0.5 ml of 1% lido- 


caine was given. A conjunctival peritomy was © 
performed. Horizontal mattress sutures (6-0 
Dexon) were preplaced around a spot 3 mm - 
posterior to the corneoscleral limbus in the 
inferonasal quadrant. A cannula" was inserted _ 
through the sclerotomy and the preplaced su- _ 
ture was temporarily tied around the cannula. | 


Second and third sclerotomies in the bed of i 
preplaced sutures were made superonasally ` 


and superotemporally. Cannulas were inserted 
and secured with the suture. 

The operating microscope light was turned 
off, the corneal cover was removed, the fiber- 
optic probe and a vitreous cutter were passed 
into the eye, the infusion line was opened, and 
a vitrectomy was performed. The tip of the 
fiberoptic probe was kept as far from the retina 
as possible to minimize retinal light exposure. 
Peripheral cortical vitreous was left in place. 
The vitreous cutter was removed from the eye 
to check the outflow of infusion fluid through 
its cannula. If incarcerated vitreous prevented 
outflow, additional vitreous near the cannula 
was excised. The fiberoptic probe and the vitre- 
ous cutter were interchanged and the test was 
repeated with the other cannula. The instru- 
ments were removed from the eye and the 
cornea was covered. 

To measure the intraocular pressure during 
perfusion of the eye, we used a miniature 
solid-state pressure monitor connected to one | 
cannula while the other cannula remained - 
open. With the experimental setup, the E 
sure remained between 10 and 17 mm Hg... 

The fiberoptic probe was held in a micro- 












=. manipulator with the light source turned off. 
The probe tip was inserted through a cannula 
= cinto the eye and the corneal cover was re- 
~. moved. The intraocular fluid temperature was 
-= measured with a thermocoupled, 24-gauge hy- 
podermic probe connected to a telemetric ther- 
mometer. This probe was inserted through the 
open cannula with the temperature-sensitive 
_ tip positioned in the central vitreous cavity. 
The rectal temperature was read. To assure 
= = absolute immobility during this part of the 
== -experiment, the rabbit was given a second in- 
<- tramuscular injection of anesthetic. 
- Under observation with the operating micro- 
. scope and using coaxial illumination and a flat 
= contact lens, the tip of the fiberoptic probe was 
‘advanced toward the area over the visual streak 
just inferior to the optic disk. The fiberoptic 
light source was then turned on at a low illumi- 
nation level and the operating microscope light 
¿was turned off. The tip of the probe was ad- 
© vanced toward the retina inferior to the optic 
-- disk and 0.5 mm inferior to the edge of the 
= myelinated nerve fibers until an elliptical area 
of retina was illuminated that was 2 mm in 
_ diameter at its widest point, perpendicular to 
the axis of the probe and 1 mm from the probe 
. tip. These measurements were made using an 
-ocular micrometer in the operating microscope. 
_. The width of the fiberoptic probe tip served asa 
_ standard for intraocular measurements. Posi- 
‘tioning took less than one minute. The fiberop- 
tic light source was then turned to its predeter- 
-mined high level and the timed experiment 
ae bega n. 
= The position of illumination was checked 
© every two minutes during the procedure to 
-= ensure that the same area was continually ex- 
<- posed. Position adjustments less than or equal 
© to 0.1 mm were made if necessary. If larger 
adjustments were necessary the animal was 
= excluded from the study. 
At the end of the exposure period, the light 
<- source for the fiberoptic probe was turned off 
and the intraocular fluid temperature and rectal 
temperatures were remeasured. The fiberoptic 
probe was retracted from the eye. The intraocu- 
lar pressure and the output from the fiberoptic 
probe were remeasured. 
All three cannulas were then removed and 
the sclerotomies were closed with the pre- 
_ placed sutures. In cases of minor bleeding be- 
fore closing the sclerotomy sites, the vitreous 
cutter was used to remove the blood. 
The conjunctiva was closed with 6-0 Dexon 
sutures and 5 mg of gentamycin was injected 



































subconjunctivally. Atropine ointment (1%) was 
placed into the inferior cul-de-sac, the eyelids 
were taped shut, and the animal was returned 
to its cage to recover. 

An animal was excluded from the study if, 
compared with preexposure levels, the post- 
exposure intraocular pressure varied more than 
7mm Hg, the fiberoptic illumination level var- 
ied more than 2 foot-candles, or the intraocular 
fluid temperature varied more than 1 C from 39 
or 22 C, respectively. 

Since the media were often hazy during the 
first two postoperative days and since lesions 
were clearly visible at three days, the animals 
were anesthetized 72 hours after exposure, the 
pupil of the experimental eye was redilated, 
and fundus photographs and a fluorescein an- 
giogram were obtained. 

One tenth of one milliliter of 3% glutaralde- 
hyde in 0.1M cacodylate buffer (pH 7.3) was 
injected into the eye, after which the eye was 
enucleated. After a 4-mm incision perpendicu- 
lar to and bisecting the corneoscleral limbus 
was made, the eye was reinjected with 0.3 ml of 
the glutaraldehyde, placed in a bottle filled 
with fixative, and refrigerated at 4 C for 48 
hours. 

Following fixation, the anterior segment was 
removed from the eye and a rectangular block 
of tissue including the area of illumination was 
cut from the posterior eye cup. The block was 
washed three times for ten minutes each in 
0.1M cacodylate buffer with sucrose (pH 7) and 
then placed in 2% osmium tetroxide in 0.1M 
cacodylate buffer for one hour. The tissue was 
again washed three times for ten minutes each 
in buffer and stored in buffer at 4 C or process- 
ed for embedding. The tissue was dehydrated 
through a graded series of ethanol and then 
embedded in low-viscosity medium. Thick sec- 
tions (1 pm) were stained with a mixture of 
methylene blue and azure I] and examined 
by light microscopy. Thin sections (0.007 to 
0.01 pm) were stained with uranyl acetate and 
lead citrate and examined by transmission elec- 
tron microscopy. 


Results 


All eyes in this study had normal preexpo- 
sure fundus photographs and fluorescein an- 
giograms (Fig. 1). 

Ophthalmoscopy and fluorescein angiog- 
raphy—The earliest clinically detectable lesions 
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Fig. 1 (Rinkoff and associates). Normal rabbit eye. Left, Fundus photograph. Right, Fluorescein angiogram. 


during infusion of body temperature fluid (39 
C) were found after 25 minutes of exposure to 
light. One of three eyes had a lesion that 
displayed retinal edema on the fundus photo- 
graph and a window defect in the pigment 
epithelium in the early phases of the angio- 
gram (Fig. 2). The remaining two eyes ap- 
peared normal following exposure. After 35 
minutes of exposure to light during infusion of 


body temperature fluid, three of three eyes — 
unequivocally had similar-appearing lesions .. 
showing an area of retinal edema with a corre- 
sponding window defect in the pigment epithe- 
lium on the angiogram (Fig. 3). These were 
declared to be suprathreshold lesions. 2 

The earliest detectable lesions during infu- 
sion of room temperature fluid (22 C) were 
found after 60 minutes of exposure to light. 





Fig. 2 (Rinkoff and associates). Three days after 25-minute light exposure during infusion of body temperature 
(39 C) fluid. Left, Fundus photograph. Note small area of retinal edema in part of light-exposed area. Right, 
Fluorescein angiogram. Note small area of window defect in the pigment epithelium. 


























AMERICAN JOURNAL OF OPHTHALMOLOGY 


October, 1986 








Fig. 3 (Rinkoff and associates). Three days after 35-minute light exposure during infusion of body temperature 
(39 C) fluid. Left, Fundus photograph. Note large area with retinal edema in light-exposed area. Right, 
Fluorescein angiogram. Note large area of window defect in the pigment epithelium. 


Two of three eyes had lesions that displayed 
retinal edema on the fundus photograph and a 
window defect on the angiogram. These le- 
sions appeared to be similar to the lesion seen 
following a 25-minute exposure to light during 
infusion of body temperature fluid (Fig. 2). 
Larger areas of retinal edema and window de- 
fect were seen in three of three eyes following a 
70-minute light exposure. The latter lesions 


appeared similar to the lesions seen following a 
35-minute light exposure during infusion of 
body temperature fluid (Fig. 3) and were de- 
clared to be suprathreshold. 

When three eyes exposed to light for 35 
minutes while being perfused with body temp- 
erature fluid were compared with three eyes 
exposed for the same length of time while 
being perfused with room temperature fluid, 





Fig. 4 (Rinkoff and associates). Three days after 35-minute light exposure during infusion of room 
temperature (22 C) fluid. Left, Fundus photograph. No retinal edema is present. Right, Fluorescein angiogram. 


No window defect of the pigment epithelium is present. 





Fig. 5 (Rinkoff and associates). Three days after 35-minute light exposure during infusion of room 
temperature (22 C) fluid. Light micrograph. Normal-appearing pigment epithelium and retina (bar indicates 1 


um). 





Fig. 6 (Rinkoff and associates). Three days after 35-minute light exposure during infusion of body temperature 
(39 C) fluid. Light micrograph. Retinal edema in outer retinal layers with macrophages underneath photorecep- 
tor layer. Inflammatory cells are on retinal surface (bar indicates 1 um). 














458 AMERICAN JOURNAL OF OPHTHALMOLOGY 


all eyes perfused with the 39 C fluid showed 
lesions that were visible clinically and by fluo- 
rescein angiography (Fig. 3), whereas none of 
the eyes perfused at 22 C displayed lesions 
(Fig. 4). 

Light microscopy—Thick sections from the 
three eyes exposed for 35 minutes during infu- 
sion of room temperature (22 C) fluid and from 
the three eyes exposed for 35 minutes during 
infusion of body temperature (39 C) fluid were 
examined by light microscopy. 

A lesion could not be found in any of the 
three eyes (Fig. 5). Examination of step sections 
and the margins of each tissue block excluded 
the possibility of missing the lesion. 

In contrast, definite lesions were found in all 
three eyes exposed for 35 minutes during infu- 
sion of body temperature fluid (Fig. 6). The 
retina showed slight diffuse edema and a wavy 
appearance of the outer retinal layers, with 


<- pyknosis of some cells in the outer nuclear 


layer. Small focal detachments were visible. 
The inner and outer photoreceptor layers were 
especially disordered. Macrophages containing 
pigment were seen in the outer segment layer. 
The pigment epithelium, though mostly a mon- 
olayer, had lost its normal smooth contour and 
consisted of cells of varying sizes. 

Transmission electron microscopy—In one 
eye exposed for 35 minutes during infusion 
of room temperature (22 C) fluid, high- 
magnification views of the photoreceptor layer 
and the retinal pigment epithelium showed no 
pathologic changes (Figs. 7 and 8). 

In contrast, in one eye exposed for 35 min- 
utes during infusion of body temperature 
(39 C) fluid, the outer segments of the photore- 
ceptors were markedly fragmented and disori- 
ented (Fig. 9). The retinal pigment epithelium 
displayed irregular cell shapes, darkening and 
vacuolization of the cytoplasm, and what ap- 
peared to be overgrowth of adjacent retinal 
pigment epithelial cells (Fig. 10). 


ER PEPEN EELE ENNA eh et at 
Discussion 
Se a e st te te os 


Light damage to the retina and retinal pig- 
ment epithelium from various ophthalmic 
instruments has been demonstrated in non- 
human primate models and in humans.?” Full- 
er, Machemer, and Knighton? demonstrated 
retinal and retinal pigment epithelial damage 
in the owl monkey from light transmitted to the 
eye through an intraocular fiberoptic probe. 
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The exposure threshold for an ophthalmoscopi- 
cally visible lesion was 15 minutes while micro- 
scopic changes were first detectable after ten 
minutes of light exposure. These investiga- 
tors” concluded that while present levels of 
intraocular light used in human pars plana 
vitrectomy were likely to be safe in most situa- 
tions, a dangerous cumulative exposure could 
conceivably occur in protracted retinal 
membrane-stripping procedures. As brighter 
light sources are developed and requested by 
vitreoretinal surgeons, the potential for dan- 
gerous exposures will become greater. 

Meyers and Bonner” measured the maximum 
light output of selected 19- and 20-gauge 
continuous-fiber and detachable-tip endoillu- 
minators, calculated their retinal irradiance 
values, and compared these data with the reti- 
nal damage threshold from the data of Fuller, 
Machemer, and Knighton.” Using a light 
source with an 80-W bulb, they calculated times 
to damage threshold that ranged from 0.7 to 8.2 
minutes with the probe tip 2 mm away from the 
retina and from 6.3 to 75 minutes with the 
probe tip 6 mm away from the retina. Using a 
light source with a 150-W bulb, they calculated 
times to damage threshold ranging from 0.38 to 
4.1 minutes with the probe tip 2 mm away from 
the retina and from 3.2 to 37 minutes with the 
probe tip 6 mm away from the retina. Meyers 
and Bonner”agreed with Fuller, Machemer, 
and Knighton” that the threshold for retinal 
damage from intraocular illumination in hu- 
mans may be different from that in the 
afoveate, nocturnal owl monkey. 

Based on the preceding data, we continued to 
be concerned about potential light damage to 
the retina and the retinal pigment epithelium 
from the intraocular fiberoptic probe during 
vitrectomy procedures, especially those involv- 
ing work directly over the macula with the 
retina attached, as in our procedure for macular 
puckers. 

There are some options available to the vit- 
reoretinal surgeon to decrease the potential for 
light damage. Dimmer light sources and posi- 
tioning of the fiberoptic probe farther from the 
retina decrease retinal irradiance, but they also 
decrease intraoperative visibility and thereby 
may increase surgical risk. Wavelengths below 
500 nm are more phototoxic than longer wave- 
lengths and filters may be used to reduce radia- 
tion from this end of the spectrum. However, 
filtering of the blue end of the visible spectrum 
alters light coloration and makes intraoperative 
tissue differentiation more difficult. 





Fig. 7 (Rinkoff and associates). Transmission electron micrograph of Figure 5; normal photoreceptor layer (bar 
indicates 1 wm). 





Fig. 8 (Rinkoff and associates). Transmission electron micrograph of Figure 5; normal pigment epithelium (bar 
indicates 1 um). 





Fig. 9 (Rinkoff and associates). Transmission electron micrograph of Figure 6. Fragmentation of outer 
segments (bar indicates 1 um). 
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Fig. 10 (Rinkoff and associates). Transmission electron micrograph of Figure 6. Abnormally shaped pigment 


epithelial cell with darkened, vacuolated cytoplasm (bar indicates 1 um). 
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Hypothermia has proved to be protective in 
multiple situations including hypoxia, ische- 
mia, asphyxia in infants, shock, circulatory and 
cardiac surgery, cancer chemotherapy, and 
organ preservation." Hypothermia is used in 
neurosurgical procedures to decrease damage 
from cerebral ischemia. A decrease of 10 C in 
the temperature of the brain leads to a 50% 
decrease in metabolism.” Increased body temp- 
erature increases light damage to the retina and 
retinal pigment epithelium,** and it has been 
suggested that light exposure during decreased 
body temperature results in less damage.’ We 
wanted to know if cooling the eye by using 
hypothermic infusion fluid could protect the 
retina and retinal pigment epithelium from 
light damage. 

Our experiments clearly demonstrate that 
cooling of the intraocular infusion fluid to mod- 
erate levels of hypothermia (22 C) approximate- 
ly doubles the duration of damage-free light 
exposure when compared with light expo- 
sure during infusion of body temperature fluid 
(39 C). The exposure threshold for a clinically 
detectable lesion during the infusion of body 
temperature fluid was approximately 25 min- 
utes, while during infusion of room tempera- 
ture fluid the exposure threshold was extended 
to approximately 60 minutes. 

This experiment also demonstrates that light 
exposure during the infusion of room tempera- 
ture fluid (22 C) prevents the clinical and his- 
tologic damage seen in an identical exposure 
during infusion of body temperature fluid (39 
C). As measured by fundus photographs, fluo- 
rescein angiograms and transmission electron 
micrographs, marked retinal and retinal pig- 
ment epithelial damage was seen after 35 min- 
utes of light exposure during the infusion of 
body temperature fluid, while no damage was 
seen after the same exposure during the infu- 
sion of room temperature fluid. 

Little has been written on the ocular effects of 
hypothermia. The electroretinogram under- 
goes a reversible decrease in amplitude and 
increase in latency when the eye is preferential- 
ly cooled below a temperature of 27 C.” Revers- 
ible opacification of the lens may occur with 
hypothermia, a reaction caused by precipita- 
tion of gamma-crystallin when cooling reaches 
a temperature below 10 C.*! We saw neither 
clinical evidence of lenticular damage nor clini- 
cal or histologic evidence of retinal damage 
from the moderate levels of infusion fluid hy- 
pothermia used in this experiment. 

Thermal and actinic damage may occur from 


radiation insult in the spectral range of 400. t 
1,400 nm. Noell? and Ham and associate 
have provided excellent reviews of this subject. 
Thermal injury seems to result from longer | 
wavelengths (600 to 1,400 nm) and exposure 

times ranging from approximately microsec- = 
onds to extended durations of time provided — 
that the retinal irradiance is high enough to: 
produce an appreciable temperature above am- es 
bient in the retina (usually 10 C). It is generally 
assumed that temperatures 10 to 20 C above . 
ambient produce irreversible thermal denatu- = 
ration of sensitive macromolecules with resul- 
tant polymerization or coagulation, or both. 

Photochemical effects predominate at shorter 
wavelengths in the visible spectrum (400 to 
550 nm) when the retinal irradiance is too low. 
to cause thermal damage. The transition from 
thermal to photochemical injury is gradual, 
with an ill-defined mixture of the two types of 
damage throughout the wavelength range. of 
500 to 600 nm. Chemical reactions are a strong 
function of temperature, which suggests a re- 
gion of thermally enhanced photochemical re- 
actions that bridge the gap between predomi- 
nantly thermal and predominantly pioi 
chemical effects. 

Fuller, Machemer, and Knighton” speculated 
that the primary mechanism of retinal damage 
in their study on the owl monkey was photo- 3 
chemical. While marked species variation in 
susceptibility to light damage is well known,” 
there is no evidence that different species un- 
dergo light damage by different mechanisms. 
We used a halogenated tungsten bulb with a 
filament radiation similar to that of a 3,400K 
gray body and a cold dichroic mirror surface on 
the reflector that decreases a significant — 
amount of radiation above 800 nm. The trans- _ 
mission spectrum of the fibers also reduces 
radiation above 950 nm. Based on the measured __ 
retinal irradiance of 0.33 W/cm’, the spectral = 
characteristics of the light, and the transmis- | 
sion characteristics of the optical fibers, we <- 
assume that the primary mechanism of light 
damage in our experiment is also photochemi- 
cal. We speculate that the hypothermic infu- 
sion fluid prolonged the interval of damage- 
free light exposure by thermal modulation of 
photochemical reactions. 

Since the heat exchange of the infusion fluid 
with the environment and the eye is inversely = 
proportional to the infusion rate, a high-flow = 
infusion fluid system was used in this experi- | 
ment to maintain a constant intraocular temp=+ 
erature. Infusion rates during human pars- 
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plana vitrectomy do not approach the rates 

used in this experiment. Varying infusion rates 

` exist during human vitrectomy, with almost no 

_ flow when two nonaspirating instruments are 

_ in the eye, moderate flow when one aspirating 
and one nonaspirating instrument are in the 
eye, and higher flow when one or both instru- 
ments are removed from the eye. High flow 
rates can be achieved temporarily when a can- 
nula system” is used in the sclerotomies be- 
cause of the free outflow of intraocular fluid 
through the cannulas when instruments are 
removed from the eye. 

While room temperature infusion fluid is 
routinely used during human pars plana vitrec- 
tomy, intraocular temperatures during surgery 

have not been measured. We must assume that 
© the intraocular temperature during vitrectomy 
-varies with the flow rate of the infusion fluid. 
Since low infusion rates are often used, intraoc- 
ular temperature is probably closer to body 
temperature. However, since the capacity for 
light to produce damage is extremely depen- 
dent on the tissue temperature within a narrow 
range,” we doubt that a temperature difference 
as great as that between body and room temp- 
erature is necessary to protect the retina from 
light damage. Conversely, we do recommend 
avoiding the warming of infusion fluids to 
body temperature. 
_ The vitreoretinal surgeon seems to have been 
© fortunate in that the surgical approach to the 
eye unexpectedly resulted in a favorable ma- 
nipulation of factors that we now know affect 
-= the threshold of light damage to the retina and 
retinal pigment epithelium. 
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We examined three patients with classic 
findings of familial dysautonomia (Riley-Day 
syndrome) whose visual impairment was asso- 
ciated with optic atrophy. The presence of an 
optic atrophy in familial dysautonomia is in- 
dicative of central nervous system involve- 
ment, at least in these cases. Each of these 
patients was first noted to have visual impair- 
ment after the first decade. The late onset of 
optic atrophy may partly explain its apparent 
rarity. Since the life span of patients with 
familial dysautonomia is increasing, optic at- 
rophy may be more commonly recognized in 
the future. 


FAMILIAL DYSAUTONOMIA (Riley-Day syn- 
drome) and impaired vision were present in 
three patients in whom an optic neuropathy 
was at least in part responsible for the visual 
dysfunction. All of the patients had optic atro- 
phy, a manifestation of familial dysautonomia 
rarely mentioned in the literature and, to the 
best of our knowledge, never described in de- 
tail. 


Case Reports 


Anema x Henman retro 


Case 1 

A 37-year-old woman of Ashkenazic Jewish 
descent was referred because of poor vision. 
There was no family history of ocular or neuro- 
logic disease. Her only sibling was healthy. 
Although apparently normal at birth, she re- 
quired hospitalization at the age of 4 days for 
aspiration pneumonia and feeding difficulties. 
When she was discharged four months later, 
she weighed only 8 Ib. At 13 months of age she 
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was hospitalized for diarrhea and bronchitis. os 
The patient did not walk until the age of 3 _ 
years, and her gait remained “clumsy and stag- 
gering.” It soon became apparent that she was 
also intellectually slow. The recognition of lac: 
rimal hyposecretion and indifference to pa 
led to the diagnosis of familial dysautonomi 
At 5 years of age, during an admission fo 
pneumonia and bilateral corneal ulcerations, 
corneal anesthesia was found. The patient was 
then below the sixth percentile for height an 
weight. Her first recorded ophthalmoscopic ex: 
amination, performed at the time of an exami 
nation for cyclical vomiting at 7 years of age, 
was described as normal, with visual acuities 
of 20/30 bilaterally. An electroencephalogram 
showed occipital spike discharges. Over the 
succeeding years, she required numerous st 
gical procedures to correct orthopedic deformi 
ties, including scoliosis. : 
The patient complained of impaired distance 
vision at the age of 10 years, and one examiner 
described pale optic disks. At age 12, her best 
corrected visual acuity was R.E.: 20/30 and | 
L.E.: 20/60. Her refraction was R.E.: plano- 
-0.50 x 90; and L.E.: +2.50 —1.25 x 90. Eight 
years later, her best correctable visual acuities: 
were R.E.: 20/70 and L.E.: 20/80. A tangent 
screen examination was performed with diffi-. 
culty, but the results were normal. There was. 
marked pallor of both optic disks and the cups: 
were slightly asymmetric. A cluster of har 
exudates was in the retina temporal to the righ SEE 
macula. Tonometry and tonography gave nor 
mal results. a 
Over the next 17 years, the patient's vision 
declined gradually in both eyes. Examination at 
the age of 37 years showed a best corrected 
visual acuity of R.E.: 20/200 and L.E.: 10/200; 
bilateral dyschromatopsia; and 5-degree cen- 
tral scotomas to the le stimulus on the Gold- 
mann perimeter. The corneas were anesthetic == 
and had superficial stromal scars inferiorly that - 
did not impinge on the visual axis. Schirmer’s. 
test showed less than 10 mm of wetting on eac! 
side after five minutes. The applanation 
ocular pressure was 11 mm Hg in the right e 
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Figure (Rizzo, Lessell, and Liebman). Ophthalmoscopic appearance of optic nerves in 22-year-old patient 
with familial dysautonomia showing optic atropy; right eye (left) and left eye (right). 


and 8 mm Hg in the left eye. The right pupil 
was larger than the left, but the responses to 
light and near were normal. There was gaze- 
evoked horizontal nystagmus on the right and 
left gaze and a concomitant right exotropia. 
There was marked bilateral optic atrophy (Fig- 
ure), 

General examination disclosed a small, thin 
woman whose tongue was devoid of fungiform 
papillae. The neurologic examination showed 
her to be of borderline mental capability. She 
was wheelchair-bound and could not walk 
or stand without support on both sides. 
Her speech was dysarthric and punctuated by 
poorly coordinated and gasping respirations. 
Dysdiadochokinesis and slowed fine-motor 
movements were evident in the upper extremi- 
ties, but there was no terminal dysmetria. 
There was slight generalized muscle weakness 
except for more marked weakness in the distal 
aspects of the legs. Both calves were atrophic. 
Muscle tone was generally normal. Deep ten- 
don reflexes could not be elicited and there was 
a right extensor plantar response. A hammer 
toe frustrated attempts to interpret the left 
plantar response. Pain and temperature sense 
were universally absent, and proprioception 
was absent in her feet and markedly reduced in 
her hands. 

Brainstem auditory-evoked responses docu- 
mented bilateral conduction defects between 
the lower pons and midbrain with right ear 
stimulation, and between the eighth nerve 
(close to the cochlea) and lower pons with left 


ear stimulation. Somatosensory-evoked poten- 
tials indicated bilateral conduction defects in 
the large-fiber sensory system above the me- 
dulla and below the thalamus. Visual-evoked 
responses showed no responses to pattern- 
shift stimulation and a delayed response to 
light flashes. Mild atrophy of the cerebellar 
vermis was evident on a magnetic resonance 
image scan of the head. No other intracranial or 
orbital abnormalities were detected. 


Case 2 

A 29-year-old woman of Ashkenazic Jewish 
descent with familial dysautonomia was found 
to have optic atrophy on an ophthalmic follow- 
up examination. 

She was the third child of unrelated parents. 
Her siblings were healthy. 

The patient was the product of a full-term 
pregnancy and appeared healthy at birth, 
weighing 5 lb, 4 oz. At the age of 10 months she 
was hospitalized with a temperature of 108 
degrees and generalized seizures. The patient 
was below the third percentile for weight. 
There were bilateral corneal abrasions and she 
did not tear when she cried. She did not re- 
spond to corneal stimulation, and no deep 
tendon reflexes could be elicited. The diagnosis 
of familial dysautonomia was made at this 
time. 

The patient did not acquire speech or begin 
to walk until the age of 3 years. At the age of 5 
years she developed large, flat, erythematous, 
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sharply demarcated skin lesions over much of 
her body. By the age of 6 years her height and 
weight were measured at the third percentiles. 
When she was 8 years old, the patient experi- 
enced recurrent bouts of vomiting and became 
afraid to eat. Additional findings at that time 
included absence of fungiform papillae from 
the tongue and decreased vibratory and pain 
sensation. Secondary sex characteristics devel- 
oped in the patient’s 13th year. Throughout her 
childhood and adolescence, she was hospital- 
ized repeatedly for pneumonia and scoliosis. 
At the age of 16 years she experienced syncopal 
episodes secondary to postural hypotension. A 
histamine skin test showed a wheal response 
but no flare. She had profuse sweating. Her 
voice was described as nasal and monotonous. 

In her early 20s she began to have increasing 
difficulty walking and a neurologist described 
her gait as ataxic. There was also a terminal 
tremor on finger-to-nose testing bilaterally. 
The sensory defect had improved remarkably. 
A computed tomographic scan of the head with 
contrast gave normal results. 

For many years the patient had moderate 
proteinuria, increased serum urea nitrogen and 
creatinine levels, and mildly increased blood 
pressure. Her antinuclear antibody test was 
positive at a 1:40 dilution with a diffuse and 
peripheral pattern. On one occasion, the anti- 
DNAase was positive at 1:680. The C; was 132 
(normal, 83 to 177). Although an autoimmune 
disorder was suspected, it was neither charac- 
terized nor proved, despite additional tests. 

The patient’s eyes were first examined when 
she was 7 years old, at which time the best 
correctable visual acuity was 20/30 in each eye. 
Further details are not available. An ocular 
examination at the age of 12 years documented 
visual acuities of R.E.: 20/20 and L.E.: 20/40. 
The patient had normal color vision, latent 
nystagmus, and a left exotropia. The corneas 
were clear but anesthetic. Schirmer’s test 
showed no tear production. The optic disks 
were normal. Four years later the findings were 
identical. At 29 years of age the patient’s visual 
acuity was 20/50 in each eye with a —3.75 
sphere correction for the right eye and ~2.75 
sphere for the left eye. She could correctly 
identify seven of eight Ishihara’s plates with 
each eye. Tangent screen examination demon- 
strated small central scotomas in each eye to 
the 2-mm white object at 2 m. There was no 
defect on Goldmann perimetry to the I, stimu- 
lus. The corneas were not scarred. The optic 
nerves were unequivocally pale. 

General examination showed an immature 


woman who was 4 ft, 8 in tall. Several fung 
form papillae could be seen on her tongue. SI 
had a moderate thoracic kyphoscoliosis and. 
Charcot’s joint of the right knee. Intelligence 
was subjectively judged to be in the low- | 
normal to normal range. Strength, gross and 
fine motor coordination, and tone were normal. 
There was a slight terminal tremor on finger-to- _ 
nose testing. Deep tendon reflexes were ab- 
sent, and the plantar responses were extensor 
bilaterally. The patient was able to detect a pin 
prick throughout her body; proprioception and 
vibratory sensations were minimally impaired 
in all limbs. Her gait was awkward because of. 
scoliosis, but there were no features of a neuro- 
genic gait disturbance. i 







Case 3 - 

This 28-year-old man of Ashkenazic Jewish. 
descent was initially referred because of a diag- 
nosis of familial dysautonomia. ae 

The patient had two healthy siblings and no 
other family members were known to be affect- 
ed. He was the product of a full-term, uncom- 
plicated pregnancy, and was born by breech 
delivery. His birth weight was 5 lb, 9 oz. a 

In the neonatal period, he had feeding prob-. 
lems and poor weight gain. The development 
of episodic vomiting and the recognition of — 
alacrima, absent deep tendon reflexes, and ab- © 
sent fungiform papillae of the tongue led to the 
diagnosis of familial dysautonomia in the first 
year of life. 

The patient’s development was slowed in 
several respects. He did not sit unaided until | 
the age of 1 1⁄2 years and he did not walk until — 
the age of 2 years. Speech was also delayed. | 
Recurrent pneumonia occasioned several hos- - 
pitalizations in childhood and a ventricular | 
septal defect was recognized. oe 

In late childhood, a neurologic examination 
showed that the patient had clumsy, rapid 
hand movements, and that he was insensitive 
to pain. He also had poor temperature sense. 
His perception of vibration was reduced, but 
proprioception was normal. His corneas were 
anesthetic. In his teenage years, a left thoracic 
scoliosis developed. Secondary sex characteris- 
tics developed at a normal age. Neuropsy- 
cohlogical testing on two occasions disclosed 
an intelligence quotient in the low-average 
range. — 

His first ophthalmic examination, at the age | 
of 19 months, showed alacrima and corneal 
anesthesia. At the age of 5 years, his visual ~ 
acuity was 20/30 in each eye. At 16 years of age, © 
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the patient’s best correctable visual acuity was 
R.E.: 20/30 and L.E.: 20/50. By the age of 23 
years, visual acuities had declined to R.E.: 


20/40 and L.E.: 20/60; both optic disks had 


become pale. Visual acuity was unchanged at 
the age of 28 years, but testing with Ishihara’s 
plates (for the first time) showed bilateral dys- 
chromatopsia. The refractive error was R.E.: 
=0.75 -0.75 x 50 and L.E.: +0.50 2,25 x 60. 
Visual fields were not tested. There were no 
corneal lesions. Pupillary responses were nor- 
mal. The applanation intraocular pressure was 
18 mm Hg in each eye. The disks were more 
pale than two years previously. The patient 
refused a neurologic examination and all labo- 
ratory investigations. 





Discussion 





asayemnnsena 


A plethora of ophthalmic abnormalities has 
been described in familial dysautonomia, in- 
cluding anisometropia, strabismus, pupillary 
abnormalities, lacrimal hyposecretion, and cor- 
neal scarring.'* There are also numerous neu- 
rologic manifestations consequent to autonom- 
ic, sensory, and motor system dysfunction.” 
Familial dysautonomia is inherited as an auto- 
somal recessive trait with variable penetrance 


io among Jews of eastern European descent. The 


incidence among North American Jews is about 


one in 10,000 to 20,000.° 


Corneal scarring, which impairs vision in 
many patients with familial dysautonomia, did 
not appear to be a factor in our three patients.’ 
Each of them had bilateral optic atrophy. The 
first patient, who was the most extensively 
studied, had other evidence of an optic neurop- 
athy, including central scotomas, dyschroma- 
topsia, and abnormal visual-evoked responses. 
The second and third patients had better levels 
of visual acuity, and the only other signs com- 
patible with an optic neuropathy were small 
central scotomas in one patient and dyschro- 
matopsia in the other. We could not determine 
if the dyschromatopsia was congenital or ac- 
quired. In any case, it seems reasonable to 
conclude that an optic neuropathy was the 
basis of the impaired vision in these cases of 
familial dysautonomia. The findings on clinical 
examinations conducted repeatedly during 
decades of follow-up and the results of the 
various laboratory investigations have failed to 
indicate the presence of any other disorder that 
could have caused these patients’ optic neurop- 
athy. Optic neuropathy appears to be a rare 


manifestation of this rare disease. We could 
find it mentioned only once.* Autopsies have 
not demonstrated primary lesions of the visual 
system. An autopsy of an 11-year-old boy with 
familial dysautonomia showed foci of demye- 
lination involving the occipital cortex and optic 
radiation, but these changes were believed to 
be secondary to an episode of anoxia associated 
with seizures.” 

The presence of optic atrophy in these pa- 
tients is prima facie evidence of central nervous 
system involvement. Furthermore, in the first 
patient, central conduction delays measured by 
evoked potentials and cerebellar atrophy docu- 
mented neuroradiologically provide additional 
evidence of central abnormality. Although fea- 
tures of familial dysautonomia such as mental 
retardation, delayed acquisition of speech, 
tremor, defective temperature regulation, and 
abnormal electroencephalograms suggest that 
central lesions are present’ neuropathologic 
documentation of brain lesions has been sparse 
and inconsistent.*!! 

Optic atrophy was not noticed until after the 
first decade in each of our patients, and the 
visual decline was slowly progressive there- 
after. If this sequence occurs commonly in 
patients with familial dysautonomia, optic at- 
rophy might be recognized only in those pa- 
tients who escape premature death. In the most 
recent and optimistic study of survival, 74% of 
patients died before the age of 20 years.” This 
would help to explain the apparent rarity of 
optic atrophy in this disease. In some cases, 
optic atrophy may go unrecognized because 
corneal scarring interdicts ophthalmoscopic 
evaluation of the optic nerves and provides a 
sufficient explanation for subnormal visual 
acuity. 

Involvement of the optic nerve in later years 
is consistent with the observation that unmy- 
elinated nerves are preferentially affected in 
younger patients and that the larger myeli- 
nated nerves deteriorate only in later years. 
This conclusion is based on a longitudinal 
study of sensory function that showed an early 
loss of pain and temperature sensation, which 
are subserved by unmyelinated and’ small 
myelinated fibers, and a much later involve- 
ment of the larger myelinated fibers that medi- 
ate proprioceptive function.” 
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Visual Results After Surgery for Monocular Juvenile 
Cataracts of Undetermined Onset 
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Burton J. Kushner, M.D. 


Seventeen of 216 operations I performed for 
juvenile cataract were in patients between 1 
and 5% years of age who had monocular cata- 
ract of unknown origin and unknown time of 
_ onset, In 14 of them final visual acuities were 

- 20/50 or better. In an additional eight children 
in whom the age at onset of the cataract could 
not be determined with certainty, but in whom 
microphthalmos suggested that it was congen- 
ital, the visual results were uniformly poor. 
Surgery for a monocular cataract of undeter- 
mined onset in a young child without microph- 
thalmos may carry an excellent prognosis. 


THE VISUAL RESULT after surgery for a com- 
plete monocular congenital cataract is usually 
poor." Results are much better after surgery 
for acquired monocular juvenile cataract, 238 
Parks” pointed out that it may be impossible to 
distinguish between congenital and acquired 
cataracts in young children. Thus, the physi- 
cian and the patient’s parents face a serious 
dilemma when a young child is suddenly found 
to have a monocular cataract of unknown cause 
and onset. After a detailed explanation of the 
limitations of surgery,and the possibility of an 
unsuccessful final visual outcome, many par- 
ents elect to proceed with surgery. The pur- 
pose of this report is to review my experience 
with such patients who underwent cataract 
surgery and an attempt at visual rehabilitation. 








Subjects and Methods 


The records of all 217 surgical procedures I 
performed for juvenile cataracts were re- 


ten 
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viewed. I identified 17 patients who met the 
following criteria: a monocular cataract of suffi- 
cient size and density to affect vision was dis- 
covered when the child was 1 to 5% years of 
age (lable 1). There was no history of ocular 
trauma. Routine examinations for metabolic 
and inflammatory causes of juvenile cataracts 
were noncontributory. In all cases this includ- 
ed a complete blood cell count, an erythrocyte 
sedimentation rate, urine for reducing sub- 
stance, and investigation of titers to rule out 
the possibil;ity of infection with toxoplasmosis, 
other agents, rubella, cytomegalic virus, or 
herpes (TORCH). In addition, in some cases 
the studies included a total eosinophil count 
and an enzyme-linked immunosorbent assay 
(ELISA) titer for Toxocara canis, serum calcium 
level, rheumatoid factor, and antinuclear anti- 
body titer, if the history, general physical ex- 
amination, or ocular examination indicated 
that they were appropriate. Each patient un- 
derwent a thorough physical examination, usu- 
ally by a clinical geneticist, without any cause 
for the cataract being found. Family history 
was noncontributory for juvenile cataract. In 
all but one case I examined both parents and all 
siblings of the children and none had cataracts. 
In that one case, only one parent was available 
for examination but the medical history of the 
other parent did not include cataracts. 
Routine slit-lamp biomicroscopy was carried 
out in all patients who were sufficiently cooper- 
ative. In some patients who were too young to 
cooperate and in whom the cataract was ma- 
ture, the preoperative evaluation of the cataract 
was limited to an examination using the indi- 
rect ophthalmoscope as a light source and the 
indirect ophthalmoscopic lens as a magnifying 
device. In all patients who were uncooperative 
and in whom the lens was immature and the 
possibility of posterior lenticonus existed, a 
careful examination of the lens was carried out 
with a portable slit beam with magnification. I 
excluded patients in whom the diagnosis of 
posterior lenticonus could be made before sur- 
gery but included those patients in whom a 
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Monocular Infantile Cataracts 


TABLE 1 
PATIENTS WITH MONOCULAR CATARACT AND WITHOUT MICROPHTHALMOS OR MICROCORNEA 











PATIENT AGE AT CATARACT TIME FROM DIAGNOSIS en more i 

NO. DIAGNOSIS (MOS) TO SURGERY (w«s) TYPE OF CATARACT LENGTH (mos) STILL ONGOING © 
1 32 6 Posterior subcapsular with lenticonus 41 Yes | 
2 29 4 Lamellar 92 Yes. 
3 19 2 Mature 18 ee 
4 15 3 Lamellar 48 Yes Sees 
5 27 4 Mature 38 Yes. 
6 36 5 Mature 26 Yes. 
7 17 7 Diffuse cortical, immature 28 Yes 
8 26 4 Lamellar 18 Yes 
9 46 6 Posterior subcapsular with lenticonus 38 Yes 

10 28 5 Lamellar 86 Yes 

11 20 4 Diffuse cortical, immature 74 No D 

12 65 4 Mature 52 Yes 

13 32 1 Diffuse cortical, immature 46 Yes 

14 16 1 Lamellar 64 Yes 

15 60 4 Posterior subcapsular with lenticonus 36 No- 

16 34 2 Mature 18 Yes 

17 17 1 Posterior subcapsular with lenticonus 19 Yes x 


posterior subcapsular opacity may have over- 
laid a posterior lenticonus defect and in whom 
the definite diagnosis of posterior lenticonus 
could not be made before surgery. 

All patients in whom the retina could not be 
visualized well enough to rule out retinal ab- 
normalities underwent ultrasonographic exam- 
ination for evaluation of the posterior pole and 
identification of microphthalmos. Because I be- 
lieved the presence of microphthalmos strong- 
ly suggested a congenital onset, I excluded any 
patient who had a suggestion of microphthal- 
mos, determined by the presence of a smaller 
corneal diameter on the affected side, or who 
had microphthalmos by ultrasonography. 

Patients not old enough for objective visual 
acuity testing either with the linear “E” or the 
Sheridan-Gardiner test or who were not fol- 
lowed up for at least six months after surgery 
were excluded. Patients lost to follow-up before 
they were old enough for objective visual acu- 
ity testing were considered “failures.” 

For patients who completed amblyopia treat- 
ment, the “final visual acuity” was that ob- 
tained approximately six months after treat- 
ment ended. For patients still undergoing 
partial occlusion therapy for maintenance of 
their visual acuity, the “final visual acuity” was 
that recorded at their last clinic visit. 

A separate group consisting of eight patients 
met all of these criteria except they had some 


degree of microphthalmos or microcornea | 
the affected eye. Data for these children we 
analyzed separately. 
In all cases the surgical technique consisted 
of removal of the cortex, anterior capsule, and 
posterior capsule through a limbal incision 
using a vitreous cutting-suction device. Iridec 
tomies were not routinely performed. Postop- - 
erative management in all cases consisted of 
fitting an appropriate contact lens, with specta- 
cles over the contact lens to correct any residual. 
astigmatism and to incorporate a +2.50 bifo- 
cal add. I treated the amblyopia in my usual. 
manner.” “4 


Results 


L e a 


In 14 of 17 patients final visual acuities were o 
20/50 or better, but some are still undergoing 
part-time maintenance occlusion therapy aso _ 
much as three years after surgery (Table 2). Two ee 
patients who underwent strabismus surgery _ 
did so for the purpose of eliminating diplopia 
that developed after visual acuity had im-. 
proved. In one patient, a large esotropia was 


making it difficult to keep the contact lens. 
centered on the cornea. None of the patients. 
who ended up with a good visual result had. 
nystagmus in the affected eye under binocula 
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PATIENT 
“NO. STRABISMUS STRABISMUS SURGERY 
1 No None 
2 Esotropia Bilateral medial rectus 
muscle recession 
3 Esotropia Bilateral medial rectus 
muscle recession 

Exotropia None 
Exotropia None 
No None 
No None 
Esotropia Resection and recession 
No None 
Exotropia Resection and recession 
Esotropia Resection and recession 
No None 
Exotropia None 
Esotropia Resection and recession 
No None 
Esotropia No 
Exotropia No 





TABLE 2 
RESULTS IN PATIENTS WITH MONOCULAR CATARACT WITHOUT MICROPHTHALMOS OR MICROCORNEA 


FINAL VISUAL 

ACUITY PATCHING PROGRAM COMMENTS 
20/40 None — 

20/40 None Child abuse suspected 
20/50 None —_ 

20/30 3 hrs twice/wk we 

20/30 None 200 sec of stereopsis 
20/40 None 200 sec of stereopsis 
20/50 None Child abuse suspected 
20/40 3 hrs twice/wk — 

20/200 None — 

20/30 None 100 sec of stereopsis 
20/40 None — 

20/40 None 100 sec of stereopsis 
20/50 None — 

20/40 None — 

20/200 None — 

20/40 Half time =~ 

20/64 None — 
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_. conditions. A monocular nystagmus was pres- 

~ ent, however, in one of the patients who had an 
unsuccessful outcome. 

- Of the eight patients with microphthalmos or 

-microcornea in the affected eye, none had a 

_ final visual acuity better than 20/200 (Table 3). 











Discussion 


© Parks” pointed out the difficulty of determin- 
© ing whether a monocular juvenile cataract is 


congenital. This series suggested that one can- 
not assume that a monocular cataract in a 
young child is actually congenital. All the pa- 
tients in this series had been receiving regular 
medical care, either from a pediatrician or a 
family practitioner. In all cases the primary 
physicians indicated that they “felt” the cata- 
ract had not been present previously but their 
clinic notes usually did not specifically describe 
the quality of the ocular media. In one case, a 
review of old family photographs strongly sug- 
gested that the cataract was not present before 
the child was 3 years old because of the repeat- 


TABLE 3 


oe RESULTS IN PATIENTS WITH MONOCULAR CATARACT AND MICROPHTHALMOS OR MICROCORNEA 


a PATIENT AGE AT CATARACT TIME FROM DIAGNOSIS oe 

NO. DIAGNOSIS (mos) TO SURGERY (wks) FINAL VISUAL ACUITY LENGTH (mos) STILL ONGOING 
18 14 2 20/400 96 Yes 

19 18 4 20/800 84 Yes 

20 16 7 Not central, steady, or maintained” 8 No 

21 12 4 Not central, steady, or maintained“ 2 No 

22 14 6 20/800 54 Yes 

23 15 0.5 20/400 49 No 

24 12 4 Not central, steady, or maintained* 6 Yes 

25 3o 5 





“Immediate abandonment of postoperative amblyopia management; considered a treatment failure. 





Not central, steady, or maintained* 4 | _ Yes 
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ed presence of a good red reflex in the photo- 
graphs before that time. This was helpful in 
deciding whether or not this child should un- 
dergo surgery. 

Because the age at onset of a monocular 
juvenile cataract appearing at an older age 
cannot often be determined precisely, I make as 
diligent a search as is possible for historical or 
physical signs to help determine its time of 
onset. If there are no strong indications that it 
was actually congenital, my approach has been 
to assume that it might be acquired and that 


visual rehabilitation is possible. Therefore, sur- 


gery is usually offered to the parents. During 
the time covered by this series, I examined 
eight patients for the first time who were 1 to 
5% years old who had monocular cataract suffi- 
cient to affect visual acuity and in whom I did 
not perform surgery. Four of these patients had 
been previously found to have congenital cata- 
ract and a second opinion was being sought to 
determine whether anything “could be done” 
now that the child was older (24 months, 36 
months, 38 months, and 48 months). In these 
four patients the cataract had been confirmed 
as being present from early infancy and I ad- 
vised against surgery. In two patients a review 
of old photographs strongly suggested that the 
cataract had been present from early infancy 
because of the repeated absence of a red reflex 
on the affected side. In one patient I believed 
that the degree of parental motivation was 
insufficient for adequate compliance with post- 
operative amblyopia management. The parents 
of the eighth patient declined surgery after an 
explanation of the difficulty of the postopera- 
tive management. 

In this particular series, all patients in whom 
strabismus was the initial sign were brought to 
an ophthalmologist shortly after the onset of 
strabismus. Therefore, in this series, the dura- 
tion of strabismus was not particularly helpful 
in determining the onset of the cataracts. It 
would appear, however, that if a child several 
years old had a monocular cataract and a histo- 
ry of strabismus since early infancy, one might 
be less inclined to assume the cataract was 
acquired. Although a history of ocular trauma 
was a criterion for exclusion from the series, 
two of the children who achieved good visual 
results had been previously investigated by 
social service agencies as possible victims of 
child abuse. In both cases it was never con- 
firmed. A history of child abuse, or suspected 
child abuse, should alert the clinician to the 
possibility that a monocular cataract may actu- 
ally be traumatic. 





Monocular Infantile Cataracts 















































In this series the presence of wictophthalmine 
or microcornea of any degree was associated 
with a poor visual prognosis. The presence 
these two conditions correlates to a high de- 
gree. Microphthalmos or microcornea in a child 
with a cataract suggests that the cataract is- 
congenital and therefore that the visual prog- 
nosis is poor if surgery is performed after 
infancy. Many patients in this group inade- _ 
quately complied with amblyopia manage- 
ment. Although the visual failure might be — 
attributed to poor compliance, it is more likely — 
that the compliance was poor because the ey 
operated on were incapable of being rehabili 
tated. Therefore, I counted these paient a: 
treatment failures. 

It is difficult to judge whether or not a child is 
better off aphakic in one eye, with the relatively 
poor visual acuities reported in this group 
than with a mature cataract. In the course of my 
practice I have seen four adults with strabismus 
who had had monocular congenital catara 
removed as adults (age range, 17 to 28 years 
solely for cosmetic purposes. These. patient: 
had corrected visual acuities in the aphaki 
eyes of light perception without projection (twi 
patients) and light perception with projectior 
(two patients). All four of my eight patients. 
with microphthalmos or microcornea associat- 
ed with monocular cataract who were followed 
up long enough for visual acuity testing 
achieved visual acuities far better than these 
four adult patients. One can argue that a visual 
acuity of 20/400 is sufficiently better than light 
perception in a “reserve eye” to justify the 
surgery. 

Crouch and Parks" pointed out that children. 
with cataract associated with posterior lentico- 
nus have a better prognosis than patients with ; 
other forms of congenital monocular cataracts.. 
For this reason, I excluded patients from thi 
series in whom the diagnosis of posterior lenti- 
conus could be made before surgery. In some 
patients, however, the presence of a posterior 
lenticonus defect may not be visible with rou- =. 
tine examination techniques because the over- ` 
lying lens opacity may obscure visualization of 
the posterior lenticonus defect. If the presence 
of posterior lenticonus is uncertain, the thera- 
peutic dilemma is no different in these patients 
than in any other child with an unexplained. __ 
monocular cataract. Therefore, I believe I was. 
justified in including these patients in this 
series. 

In most cases the delay between my examina 
tion and the date of surgery was one to` 
months. Typically this delay was for thë pu 
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pose of obtaining records, proceeding with 
medical and genetic evaluations, and in some 
cases waiting until the child had recovered 
from a respiratory illness. Ideally this waiting 
period should be as short as possible. In infants 
with known monocular congenital cataracts, 
the waiting period experienced by many of the 
patients in this series would definitely be too 
long. It appears from my data that in this older 
group of patients, the delay did not prove 
detrimental. In an older child, and particularly 
if the cataract was actually acquired, the timing 
is probably less critical than in an infant. 
ce Because the cataracts in this series undoubt- 
- edly had different causes, I am not reporting 
the results of treatment in a specific disease 
_. entity but rather my results with a group of 
patients with a particular clinical pattern famil- 
iar to all clinicians dealing with juvenile cata- 
racts. Unless there is a strong reason to believe 
that a monocular juvenile cataract is congeni- 
tal, an attempt at visual rehabilitation of the 
eye is indicated. 
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Alternating Penalization in the Prevention of Amblyopia 


Recurrence 









Gunter K. von Noorden, M.D., and Fadia Attiah 


Improved or normalized visual acuity in a 
formerly amblyopic eye has a tendency to 
deteriorate unless all amblyopiogenic factors 
are eliminated. As this can only be rarely 
accomplished, continued therapy to maintain 
optimal acuity in the formerly amblyopic eye 
is essential. Optic penalization of each eye by 
two pairs of spectacles, overcorrecting each 
eye on alternate days, has been effective in 
preserving visual acuity in 16 patients who 
had been successfully treated for strabismic or 
anisometropic amblyopia. This maintenance 
therapy is continued until the patient is no 
longer susceptible to a recurrence of amblyo- 
pia. 


The goal in treating amblyopia is to restore 
normal visual acuity in the affected eye. Occlu- 
sion of the sound eye with an adhesive patch is 
unequivocally effective in enforcing visual 
stimulation of the amblyopic eye; complete re- 
covery of visual acuity occurs in most in- 
stances, provided treatment is begun early in 
life. However, once visual acuity has been nor- 
malized, the problem arises of how to prevent 
recurrence of amblyopia. Among the different 
strategies used to avoid such a relapse is alter- 
nating penalization. Since, to our knowledge, 
no data have been presented that show the 
effectiveness of this method in an age group in 
which recurrence of amblyopia is common, we 
present the results of alternating penalization 
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in formerly amblyopic patients whose visual. __ 
acuity had been brought back to normal or | 
near-normal by previous occlusion therapy. : 





















Material and Methods 





Sixteen patients with strabismic (n = 14) an 
anisometropic (n = 2) amblyopia whose visua 
acuity at the end of occlusion therapy was 20. 
or better, and who were then treated w 
alternating penalization, were selected fr 
the clinical material of the Ophthalmolog 
Service, Texas Children’s Hospital, Houston 
The single criterion for selection was the dura 
tion of alternating penalization; all patients 
who received alternating penalization for 1 
months or longer were included in this study, 
The mean duration of treatment was 19.9 
months with a range of 12 to 48 months. The- 
patients’ ages at the end of the amblyopia — 
therapy and beginning of alternating penaliza- ~ 
tion therapy ranged from 2.5 to 8 years, witha . 
mean of 5.1 years. 
The patients received a prescription for . 
two pairs of eyeglasses to be used on alternate — 
days. One pair had a hypermetropic overcor- 
rection of +3.00 diopters sphere incorporated 
in the lens of the right eye, and the other pair - 
had the same overcorrection in the lens for the- 
left eye. If a significant refractive error was. 
present, this was prescribed for both eyes in . _ 
addition to the overcorrection. By varying 
these prescriptions, distance and near vision ` 
were blurred in each eye every other day. 
Compliance with this treatment was without 
exception excellent, and in many instances bet- 
ter than during the preceding occlusion thera- 


PY: 





Results 





The results are shown in the Figure. The. 
columns present the visual acuity of the ambly-_ 
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opic eye before and after occlusion treatment, 
and after alternating penalization. The age at 
which amblyopia therapy stopped and alternat- 
ing penalization began and the duration of 
alternating penalization are listed at the top of 
the Figure. With the exception of the patient 
who was 2.5 years old at the end of occlusion 
treatment and whose visual acuity was deter- 
mined with Allen cards, the visual acuity in all 
other patients was measured with illiterate Es 


as : or, age permitting, the Snellen chart at 20 feet. 


The broken bottom in the first, seventh, ninth, 
> tenth and 15th columns of the Figure indicates 
that amblyopia therapy began ‘at an age at 
which visual acuity could not be measured. 
Since none of these patients were able to main- 





=o tain fixation with the amblyopic eye at the 


beginning of therapy, it is reasonable to as- 
sume that their visual acuity was less than 
20/200. 

The Figure shows that even though all pa- 
tients in this study belonged to an age group in 
which recurrences of amblyopia are common, 
such recurrences were prevented by alternating 
penalization. The patients had unchanged vis- 
ual acuity or an insignificant increase or de- 
crease of visual acuity (Figure, arrows) at the 
end of penalization treatment. 


NARLA ALNE wast HAAA AA Patten Us HAEA Ahh elt rarae aa AN MACH ban NAAR PRUE aiana Hy an iA Anne 


Discussion 


Weiss' first suggested alternating overcorrec- 
tion of each eye with a +4.00-diopter spherical 
lens to prevent amblyopia in children between 


5 45 4 55 


16 18 15 


Figure (von Noorden and Att- 
iah), Results of alternating penali- 
zation after completion of amblyo- 
pia therapy. 


the ages of 2 and 5 years, or to encourage an 
alternating fixation pattern in those with stra- 
bismus but without amblyopia. Other authors 
have alluded to the use of alternating penaliza- 
tion,** and we have mentioned the possibility 
that this method may be effective in maintain- 
ing a good visual result after amblyopia thera- 
py.’ The present study shows that a recurrence 
of amblyopia can indeed be prevented by alter- 
nating penalization. Whereas the same effect 
can be achieved by alternating occlusion with 
an adhesive patch, it has been our experience 
that alternating penalization is infinitely more 
easily accepted by the child and the parent. 
This is especially so in patients who received 
occlusion treatment for many months or even 
years and who consider the opportunity to 
continue therapy with eyeglasses to be a great 
relief, 

The question arises when it is safe to discon- 
tinue all treatment, including alternating pena- 
lization. Complete elimination of the amblyo- 
piogenic factors® in strabismic patients by 
surgical or prismatic orthotropization or in ani- 
sometropic patients by the appropriate optical 
correction is rarely accomplished. After sur- 
gery the patient is left, as a rule, with a small 
angle esotropia or a microtropia. There is no 
correlation between the size of the deviation 
and the prevalence of strabismic amblyopia,’ 
and the amblyopiogenic mechanisms continue 
to remain active as long as there is any residual 
manifest strabismus. The susceptibility to the 
development of amblyopia ends, as a rule, with 
the completion of the eighth year of life,’ but 
recurrences of amblyopia are possible as late as 











during the early teens,’ and thus occur long 
after the visual system has reached a state of 
maturity. 

As the tendency for a recurrence of amblyo- 
pia varies greatly from patient to patient, it 
becomes necessary to determine the timing of 
cessation of therapy individually. We proceed 
in the following manner: After the best possible 
visual acuity has been obtained by occlusion 
therapy, we continue alternating penalization 
until the age of 6 years. At that time, we 
discontinue alternating penalization for six 
weeks and remeasure visual acuity. If amblyo- 
pia has not recurred, the periods without treat- 
ment are extended until it can be shown that 
visual acuity in the formerly amblyopic eye is 
maintained. If amblyopia recurs, we immedi- 
ately resort to conventional occlusion treat- 
ment until a previous level of optimal visual 
acuity has been restored in the amblyopic eye. 
This is followed by an additional six months of 
alternating penalization before the next trial is 
made to reduce treatment. Good rapport with 
the patient, and, especially with the parents, is 
essential to gain full cooperation with this rath- 
er complicated but ultimately successful thera- 
peutic regimen to maintain a good visual result 
in a formerly amblyopic eye. 
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Congenital Orbital Teratomas 
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Mitchell L. Levin, M.D., Charles R. Leone, Jr., M.D., and Marilyn C. Kincaid, M.D. 


Teratomas of the orbit, rare congenital tu- 
mors consisting of normal tissues derived 
from all three germ cell layers, are probably 
choristomas rather than true neoplasms, and 
must be considered in the differential diagno- 
sis of neonatal orbital masses. They typically 
grow rapidly after birth, causing destructive 
proptosis and exposure keratopathy; however, 
they may take a slowly progressive course, 
expanding slightly over several years. We 
studied two cases of histopathologically prov- 
en orbital teratomas. In one patient, a 2- 
month-old girl, the tumor was solid and en- 
larged rapidly after birth. In the other patient, 
a 15-year-old girl, the mass was cystic and 
grew at a very slow rate. In the latter case, 
vision was preserved, presumably because of 
the ease with which the tumor could be blunt- 
ly dissected from the ocular tissue. 

We believe that, when possible, early and 
complete extirpation is the procedure of 
choice, to ensure the greatest likelihood of 
visual preservation and symmetric orbital 
growth. 


CONGENITAL TUMORS of the orbit or else- 
where may be derived from one, two, or all 
three germ cell layers and are named accord- 
ingly. Dermoids and other fully differentiated 
choristomas, including neurofibromas and an- 
giomas, are derived from one germ cell layer. 
Dermoids are the most common congenital or- 
bital tumors.’ Teratoid tumors have two germ 
cell layers and are usually amorphous.’ Ninety 
percent of all teratoids consist of only ectoder- 


Accepted for publication July 2, 1986. 

From the Departments of Ophthalmology (Drs. Levin, 
Leone, and Kincaid) and Pathology (Dr. Kincaid), Uni- 
versity of Texas Health Science Center, San Antonio, 
Texas. This study was supported in part by an unre- 
stricted development grant from Research to Prevent 
Blindness and grants from Fight for Sight and the San 
Antonio Area Foundation. 

Reprint requests to Marilyn C. Kincaid, M.D., W. K. 
Kellogg Eye Center, 1000 Wall St., Ann Arbor, MI 48105. 


mal and mesodermal tissue, whereas 10% con- 
sist of only mesodermal and endodermal tis- 
sue.*! The word “teratoma” means “monstrous 
growth” in Greek. These tumors are the rarest 
of congenital orbital tumors and represent all 
three germ cell layers*® arranged in varying 
degrees of complexity up to and including a 
fully developed fetus.°’ However, teratomas 
usually take the form of a shapeless mass with- 
out a regular arrangement of tissue types.° 

Because teratomas are thought to originate in 
totipotential cells (hence their gonadal frequen- 
cy) as opposed to pluripotential cells such as 
fibroblasts, they are now considered to be 
choristomas rather than true neoplasms.’ Early 
theories of histogenesis included a failed twin 
or ectopic immature gonadal cells.*** In 1906, 
Von Hippel’ injected the ground-up head of a 
12-day-old rabbit embryo into the orbit of a 
growing rabbit. Three weeks later a tumor con- 
sisting of bone, cartilage, ganglion cells, and 
lymph tissue was excised. 

Other equally tenable theories of pathogene- 
sis parallel the proposed mechanism of other 
congenital anomalies, implicating organizing 
inducers; either the tissue develops too early, 
too long, incompletely, in the wrong place, or 
without the normal response to inducers.® Re- 
cent genetic chromosome banding studies have 
demonstrated that ovarian teratomas may be 
parthenogenic, originating in a single germ cell 
shortly after its first meiotic division." 

Holmes” first reported a teratoma of the orbit 
in 1862. This was actually a teratoid tumor; 
until recently these teratoids were classified as 
teratomas. Indeed, a miniscule amount of en- 
dodermal tissue is frequently and easily over- 
looked and many teratoids may actually be 
teratomas.’ The first true teratoma primarily of 
the orbit was reported by Bréer and Weigert”? in 
1876. Since then, fewer than 60 cases have been 
reported. Of the 40 orbital cases in which histo- 
pathologic findings were reported, only 30 con- 
tained all three germ cell layers. One case of 
bilaterality has been reported." Ferry® reviewed 
the histopathologic findings in two cases for 
which no clinical information was available. 
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Case Reports 





Case 1 

In March 1981, a 2-week-old girl, whose 
gestation and delivery had been normal, was 
noted to have proptosis of the left eye. An 
examination of a photograph taken in the nurs- 
ery when she was 2 days old showed the 
protrusion, but the proptosis had obviously 
increased during the next two weeks. The pu- 
pils were equally reactive without an afferent 
defect. The infant had full versions and duct- 
ions. Ophthalmoscopic findings were unre- 
markable. Proptosis of the left eye was in an 
axial direction, and the globe was firm to retro- 
pulsion. 

The computed tomographic scan showed an 
elongated mass in the retrobulbar area, displac- 
ing the optic nerve medially (Fig. 1). There was 
no contrast enhancement and the density with- 
in the mass was consistent with fat. The orbit 
was also enlarged in its horizontal dimension. 

When she was 6 weeks of age, the left eye 
was 4 mm more proptotic than the right eye 
(Fig. 2). Eyelid closure was normal and there 
was no evidence of exposure. The other 
findings were unchanged. At 2 months of age, 





Fig. 1 (Levin, Leone, and Kincaid). Case 1. Com- 
puted tomography of orbits showing a nonenhanc- 
ing mass behind the left globe which is lobulated 
with septations and displacing the optic nerve medi- 
ally. The density of the mass is consistent with fat. 
There is also a bowing outward of both the medial 
and lateral walls. 








Fig. 2 (Levin, Leone, and Kincaid). Case 1. Preop- 
erative appearance of 6-week-old infant with axial 
proptosis of left eye. 


the patient underwent a lateral orbitotomy, — 
exposing a large nodular soft mass adherent to 
the optic nerve from directly behind the globe 
to the apex, which made removal impossible 
without manipulation of the nerve. Separation 
was achieved by a blunt dissection and a 
cotton-tipped applicator. The mass was re-. 
moved completely and measured 3 x 2 x 1.2cm ` 
(Fig. 3). i 

Pathologic examination disclosed a solid 
mass primarily consisting of delicate fibrous 
connective tissue and adipose tissue. Foci of 
neural tissue were identified in association- 
with blood vessels. A relatively small cystic 
structure lined by low columnar epithelium, 





Fig. 3 (Levin, Leone, and Kincaid). Case 1. A 
lateral orbitotomy approach was used to remove an- 
encapsulated teratoma measuring 30 x 20 x 12 mm. 
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Fig. 4 (Levin, Leone, and Kincaid). Case 1. Left, 
Solid teratoma, including adipose, connective, and 
neural tissue, along with a small cyst (hematoxylin 
and eosin, X50). Right, The glands are cuboidal to 
low columnar, with processes extending into the 
lumen (hematoxylin and eosin, x 240). 


resembling intestinal glandular tissue, was 
present in one area (Fig. 4). A fine fibrillar 
eosinophilic material was present within the 
cyst lumen. There were areas of lymphoid hy- 
perplasia. The cells did not appear atypical and 
no mitoses were seen. 

Follow-up at the age of 3 months (Fig. 5) 
showed a good cosmetic result although visual 
acuity testing showed no fixation by the left 
eye. The pupils were unequal and a 4+ left 
Marcus Gunn pupil was present. The eyes ap- 
peared straight most of the time with a slight 
variable intermittent esotropia; however, ver- 
sions were full. The patient’s family was satis- 
fied with the cosmetic result. 


Case 2 
A 15-year-old girl was examined in May 1971 
because of 8 mm of proptosis of the right eye; 





Fig. 6 (Levin, Leone, and Kincaid). Case 2. Preop- 
erative appearance of 15-year-old girl with axial 
proptosis and orbital disparity of the right side. 











Fig. 5 (Levin, Leone, and Kincaid). Case 1. Ap- 
pearance three months after the lateral orbitotomy. 


this had been increasing gradually for at least 
13 years (Fig. 6). Her visual acuity was R.E.: 
20/200 and L.E.: 20/20 and there was horizontal 
restriction of motility of her right eye. Ophthal- 
moscopic, biomicroscopic, and intraocular 
pressure findings were all normal. 

The patient underwent orbital exploration 
and extirpation of the mass, which was a pink- 
yellow cyst measuring 25 mm in diameter (Fig. 
7). (It was necessary to decompress the cyst 
partially by aspiration to remove it completely.) 
The cyst contents were sebaceous and the cyst 
lining was smooth. 

Microscopically, the specimen consisted of 
dense fibrous tissue with an area of hemor- 
rhage and lymphoid hyperplasia, lined princi- 
pally by stratified nonkeratinizing squamous 
and cuboidal cells, as well as focally by ciliated 
pseudostratified columnar epithelium. Some 





Fig. 7 (Levin, Leone, and Kincaid). Case 2. After 
the aspiration of approximately 2 ml of thick materi- 
al, this 25-mm mass was removed through a lateral 
orbitotomy. 








Fig. 9 (Levin, Leone, and Kincaid). Case 2. Ap- 
pearance two months after a lateral orbitotomy: .. 
There is residual orbital disparity of the right side. 





Fig. 8 (Levin, Leone, and Kincaid). Case 2. Left, 
Epithelial-lined cyst with foci of keratinization. Lym- 
phocytes are scattered in the subepithelial connec- 
tive tissue (hematoxylin and eosin, X160). Right, 
Ciliated pseudostratified columar epithelium in an- 
other area of the cyst lining (hematoxylin and eosin, 
x 320). 


nonsecreting simple glandular acini were pres- 
ent subjacent to the epithelium. Focal kerati- 
nized squamous epithelium was present (Fig. 
8). The tissues were mature, without mitotic 
activity. 

Postoperatively, the patient had no change in 
her visual acuity, and had a satisfactory cos- 
metic result despite persistent orbital disparity 
(Fig. 9). The patient was later lost to follow-up. 


Discussion 


A review of the literature showed a slight 
preponderance (60%) of left-sided tumors. Of 
the 47 cases in which the sex was reported, 
there was a female-to-male ratio of 2:1. Of all 
reported cases, 60% were in European patients, 
20% in American patients, and 20% in patients 
from other parts of the world.4*"! 

Teratomas usually grow rapidly after birth, 
filling the orbit and causing destructive propto- 
sis and complications secondary to exposure.” 
However, cases have been reported of slowly 
growing teratomas occurring in adults," the 
most striking of which was in a 72-year-old man 
with a 40-year history of orbital teratoma.” 
These tumors tend to be irreducible and cystic 
by transillumination, but occasionally they are 
solid. Typically an otherwise normal full-term 
infant has extreme unilateral proptosis.* The 


eyelids become stretched over a tense fluctuant 
or solid mass with elongation of the palpebral- 
fissure. The bony orbit may double or triple in 

volume, with subsequent nasal and malar de- | 
formities. The eye is normally developed,” 
with secondary degenerative changes because ~ 
of displacement. With expansion of the mass, _ 
the eye becomes exposed and compressed, and 

eventually may perforate. The tumor may also ` 

become calcified or ossified. | 

Duke-Elder® and others*"* have stated that 
orbital teratomas never erode into bone or ex- 
tend into the cranium. However, there have . 
been two reports of extension of a benign tera- 
toma into the periorbital sinus and middle 
cranial fossa, *®™ and there have been two re- 
ports of intracranial teratoma that eroded into 
the orbit." 

Two instances of malignant teratoma have 
been reported. Teratomas are considered ma- 
lignant when the tissue is embryonal or imma- 
ture in nature. In the first case no histologic 
documentation was provided, and the patient 
was alive after more than 30 years of follow- 
up.” In the second case, histopathologic exami- 
nation disclosed neuroblastic and rhabdom- 
yoblastic elements; the patient died at 11 weeks 


of age as a result of metastasis.“ One case of _ 


malignant teratoid sarcoma has been reported.’ 
Although malignant elements are common in 
teratomas found elsewhere in the body, their 
rarity in the orbit may reflect early detection 
and treatment." 

Histopathologic examination of teratomas 
found throughout the body usually discloses 
simple tissues such as epithelium, skin and 
appendages, connective tissue, muscle, carti- 
lage, or bone. Rarely has more complex and 
differentiated tissue been found, such as brain, .- 
pancreas, parathyroid, liver, and mammary. 
and lacrimal glands. Never has ovarian, testic-. 
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ular, or renal tissue been found in orbital tera- 
tomas, yet they may be found in nonorbital 
teratomas.* Ocular tissue has been demonstrat- 
ed in teratomas in extraorbital sites.” These 
tissues are usually rudimentary and mal- 
formed.**4 Sensory retina has been reported in 
only one teratoma; this was an optic cup anlage 
resembling fetal retina located in the urogenital 
region.” 

Clinically, it is difficult to distinguish other 
benign and malignant neoplasms from terato- 
mas.” The differential diagnosis includes other 
congenital anomalies such as dermoid, micro- 
phthalmos with cyst, encephalocele, meningo- 
-= cele, and cystic eye; neoplasms such as neuro- 
= blastoma, neurofibroma, hemangioma, and 
- lymphangioma; and other ocular diseases such 
as congenital glaucoma, retrobulbar hemor- 
rhage, and hematoma. Radiologically, the dif- 
ferential diagnosis includes optic nerve glioma, 
meningioma, and rhabdomyosarcoma.” 

In the past, orbital teratoma has been associ- 
ated with a 30% mortality rate, secondary to 
either the growth of the tumor (leading to 
necrosis and infection) or to spontaneous rup- 
ture (leading to a hemorrhage or infection). 
Death has also been iatrogenic, from sepsis 
complicating a biopsy, aspiration, decompres- 
sion, or exenteration. In 1947, X-ray therapy 
was suggested but its efficacy and safety have 
= not been studied.*’* In the past, the poor 
_ prognosis led many authorities to recommend 
avoiding surgery unless either life or vision 
= was threatened,’ since these lesions are benign. 

Surgeons now recommend early operation 
despite the difficulty in making the diagnosis 
preoperatively.” It has been shown that recur- 
rent or continued growth may follow an incom- 
pletely removed teratoma.” Because of the be- 
nign nature of these tumors, exenteration is not 
advocated. A more suitable approach appears 
to be a simple excision of the teratoma, when 
possible, since it is generally well circum- 
scribed. 

Only ten other cases of orbital teratoma have 
been reported in which the eye was saved. 
Characteristically, these teratomas were soft, 
cystic, and easy to separate from the orbital 
structures, and the patients underwent surgery 
early.* However, postoperatively each had a 
permanent disfigurement such as orbital facial 
asymmetry or irreversible ocular injury secon- 
dary to either involvement of the optic nerve or 
to correct exposure.” 

In 1962, Hoyt and Joe* were the first to per- 
form simple extirpation of an orbital teratoma 


(actually a teratoid), leaving the eye intact. 
Postoperatively, the patient had exotropia and 
facial asymmetry. In 1963, Jones*! also excised 
only the tumor; no follow-up examination was 
reported. 

In 1980, Chang, Dallow, and Walton " report- 
ed the case with the best visual preservation to 
date. The teratoma measured 3 x 2.8 cm and 
was easily dissected from the orbital tissue. 
The patient was operated on seven hours after 
birth. Three years postoperatively, the patient 
had a visual acuity of 20/80. However, as early 
as 1926 Kearney” reported preservation of light 
perception in a patient with histopathologically 
proven orbital teratoma. Two years later, in 
1928, Weidler performed a Krénlein procedure 
on a 50-year-old man who had a six-year histo- 
ry of diagnosed orbital teratoma with a visual 
acuity of counting fingers, proptosis, and ocu- 
lar exposure. Two weeks postoperatively, the 
visual acuity had improved to 20/200. Other 
researchers have excluded these cases because 
they uncharacteristically had slow growth." 
Weidler’s® case was actually a benign mixed 
lacrimal tumor consisting of only ectoderm and 
mesoderm. 

In both our cases of congenital orbital terato- 
ma the orbital contents, including the 
globes,were preserved. One tumor was solid 
and the other was a large cyst. Surgery was 
performed in the first patient at 2 months of 
age, before there was gross enlargement of the 
orbit. Thus, the cosmetic result was good, al- 
though the visual result was unsatisfactory 
because of adherence of the mass to the optic 
nerve. The second patient underwent surgery 
at the age of 15 years and, despite a good visual 
outcome, the cosmetic result was less satisfac- 
tory because of the orbital distortion caused by 
the mass. We therefore recommend early sur- 
gery as soon as a presumptive diagnosis is 
made, to prevent the development of orbital 
disparity. 
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Ophthalmologic and Systemic Manifestations 


of Alstr6ém’s Disease 


Robert H. Millay, M.D., Richard G. Weleber, M.D., and John R. Heckenlively, M.D. 


Alstrém’s syndrome consists of pigmentary 
retinopathy, diabetes, obesity, normal mental 
capacity, and sensorineural deafness. The 


A early retinal findings are optic atrophy, salt- 
¿=o and-pepper pigment epithelial abnormalities, 
and marked vascular attenuation. Later in the 


disease process, diffuse areas of chorioretinal 
atrophy and large clumps of pigment develop. 
Severe visual loss in the first decade is charac- 
-teristic and is an important point in the differ- 
ential diagnosis. Clinically evident renal dis- 
-ease is a variable age-related phenomenon, 
and is probably the most frequent cause of 
death. 


ALSTRÖM, Hallgren, and Nilsson’ described 
three individuals with atypical pigmentary reti- 
nal degeneration, sensorineural deafness, 
obesity, diabetes mellitus, and normal intelli- 
gence. They believed that this represented a 
© new syndrome and sought to differentiate it 
~ from the superficially similar Bardet-Biedl syn- 
drome. Klein and Ammann,’ in a review of 


> Bardet-Bied! syndrome and related disorders, 


=- presented two additional cases of Alstrém’s 
_disease. They added acanthosis nigricans and 
male hypogenitalism to the constellation of 


signs constituting the entity. Weinstein, Kli- 


man, and Scully? studied the endocrine basis 
for male hypogonadism. Goldstein and Fial- 
kow* reviewed the literature on Alstrém’s syn- 
drame in 1973 and added three more cases. 
They reported renal disease as a life-threat- 
ening feature of the syndrome and noted that 
diabetes in Alstrém’s disease is characterized 
by insulin resistance typical of maturity-onset 
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diabetes. Finally, they added baldness and 
hypertriglyceridemia as two new components 
of the illness. 

We present two new cases of Alstrém’s dis- 
ease and follow-up information on Goldstein 
and Fialkow’s three patients. 


Case Reports 


Case 1 

This 12-year-old white girl had been the 
product of a normal pregnancy and delivery. 
There was no known consanguinity or familial 
ophthalmic disease. The family history includ- 
ed both juvenile- and adult-onset diabetes mel- 
litus. Both the mother and the maternal grand- 
mother had hyperlipidemia. 

Poor vision and photophobia were noted at 1 
year of age and eyeglasses were prescribed for 
hypermetropia. Optic atrophy and macular 
stippling were observed when she was 6 years 
old. Endocrinologic studies when she was 7 
years old disclosed noninsulin dependent dia- 
betes, type IV hyperlipidemia, acanthosis nig- 
ricans of the neck and flexor creases, and obesi- 
ty. Deafness became apparent when she was 
approximately 8 years old. 

Laboratory studies at that time showed a 
serum cholesterol level of 195 mg/dl (normal, 
<220 mg/dl) and triglyceride levels of 711 to 
1,625 mg/dl (normal, 65 to 200 mg/dl). Glucose 
tolerance testing disclosed serum glucose lev- 
els of 179 mg/dl at baseline, 342 mg/dl at one 
hour, 379 mg/dl at two hours, and 400 mg/dl at 
three hours (normal, <138 mg/dl at baseline 
and <207 mg/dl at two hours). Insulin levels 
were 32.5 pIU/ml at baseline, 41.2 pIU/ml at 30 
minutes, 57.5 IU/ml at one hour, 45.1 pIU/ml 
at two hours, and 40.4 IU/ml at three hours 
(normal response to glucose load, 95 pIU/ml). 
The diabetes was fairly well controlled with 
tolazamide and the patient was given a special 
diet for the type IV hyperlipidemia. A defini- 
tive diagnosis was not made at that time. 

At the age of 10.5 years, the patient’s best 
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corrected visual acuity was R.E.: 5/200 and 
L.E.: 3/200. She was unable to read any of the 
AOH-R-R color plates. Visual fields were con- 
stricted to confrontation techniques. The pa- 
tient was markedly photophobic. A 20-diopter 
exotropia and combined horizontal and rotary 
nystagmus were present. Cycloplegic refractive 
error was R.E.: +3.00 +3.00 x 85 and L.E.: 
+3.00 +2.50 x 100. Intraocular pressure was 
normal. The pupils were nonreactive to light 
and sluggishly reactive to accommodation. 
Small posterior subcapsular cataracts were 
present. The vitreous was clear. The optic disks 
were markedly waxy and pale bilaterally; the 
retinal nerve fiber layer was severely deficient. 
Foveal reflexes were absent and preretinal fi- 
brosis was noted. The retinal vasculature was 
profoundly attenuated with arteries that were 
thread-like and sheathed, some with the ap- 
pearance of ghost vessels. There was a diffuse 
and marked salt-and-pepper appearance of the 
posterior pole and peripheral retina with 
patchy retinal pigment epithelial atrophy more 
prominent posteriorly and granular retinal pig- 
ment epithelial hypertrophy more apparent in 
the peripheral fundus. No bone spicules were 
observed. 

The nonaveraged ganzfeld electroretinogram 
showed no demonstrable rod-mediated re- 
sponses and profoundly subnormal, barely re- 
cordable responses mediated by dark-adapted 
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and light-adapted cones, both for photorecep: 
tor responses (a-waves) and responses mediat 


ed by middle and inner retinal neurons (corneal ae 


positive peak waves). The implicit time for the 
residual cone mediated b-wave was significant- 
ly prolonged. The fluorescein angiogram dem- 
onstrated profound attenuation of retinal vas- 
culature with diffuse retinal pigment epithelial 
atrophy (Figs. 1 and 2). 

Creatinine clearance when she was 12 years. 
old was 99 ml/min (within normal limits). 
When compared to testing two years previous- 
ly, repeat audiologic examination showed pro- 
gression of the moderately severe bilateral sen- 
sorineural hearing defect. The patient is 
enrolled in a school for the blind and is learning 
Braille 


Case 2 

This 23-year-old Iranian man was the child of 
consanguineous parents (first cousins). Con- 
sanguinity was widespread within the pedi-. 
gree, and other male members had blindness - 
and died at early ages of myocardial infarction. 
(A male sibling with polydactyly died at 1 hour 
of age.) The pregnancy, delivery, and immedi- 


ate postpartum period were unremarkable. He — 


was hospitalized at 6 months of age with men- 
ingitis, during which time he was noted to have 
pigmentary retinopathy and was thought to 
have severe visual impairment. Physicians in 





Fig. 1 (Millay, Weleber, and Heckenlively). Case 1, aged 10 years. Note as waxy optic disks, severely 


deficient retinal nerve fiber layer, epiretinal fibrosis, 


thread-like sheathed vessels, and salt-and-pepper 


appearance of the posterior fundus. Left, Right eye. Right, Left eye. 
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Fig. 2 (Millay, Weleber, and Heckenlively). Case 1, 
aged 10 years. Fluorescein angiogram of posterior 
pole of right eye shows diffuse, peppery to confluent 
retinal pigment epithelial window defects, less se- 
vere in the fovea. 


Iran, England, and France considered him to 
have the Bardet-Bied! syndrome. Diabetes was 
diagnosed when he was 20 years old and was 
treated with chlorpropamide. The patient reads 
Braille and is an award-winning musician. 
Short stature, moderate obesity, normal phal- 
lus, normal male hair pattern, and absence of 
polydactyly or syndactyly were noted on gen- 
eral physical examination. The testicles were 
small, approximately 1.5 cm in length. 

Visual acuity at the age of 23 years was R.E.: 
no light perception and L.E.: light perception 
only. Intraocular pressure was normal. He had 
60 diopters of exodeviation, a coarse searching 
nystagmus, and posterior subcapsular cata- 
racts on biomicroscopy. The optic disks were 
normally sized but pale and waxy. The retinal 
vessels were ghost-like, and preretinal gliosis 
was present. The retinal pigment epithelium 
was diffusely atrophic, especially in the macu- 
lar area where there was a large circumscribed 
area of severe retinal pigment epithelial atro- 
phy surrounded by small clumps of hypertro- 
phied retinal pigment epithelium. In the 
paramacular area there were small islands of 
relatively preserved retinal pigment epitheli- 
um. No classic bone spicules were observed 
(Fig. 3). 

Fasting blood glucose levels were consistent- 
ly increased in the range of 200 to 400 mg/dl 
(normal, <138 mg/dl). Fasting serum insulin 
level was also increased at 23 IU/ml (normal, 


Fig. 3 (Millay, Weleber, and Heckenlively). Case 2, 
aged 23 years. Areas of alternating pigment epitheli- 
al hypertrophy and atrophy are more prominent 
than in Case 1. 


<20 plU/ml). Urinalysis demonstrated 3+ glu- 
cose and occasional red and white blood cells. 
Serum triglyceride levels were moderately but 
consistently increased at 173 to 400 mg/dl (nor- 
mal, <200 mg/dl). The serum was cloudy and 
lipoprotein analysis disclosed beta and prebeta 
lipoprotein bands, suggestive of type IV hyper- 
lipidemia. 

Serum follicle stimulating hormone level was 
40 pIU/ml (normal, 2.5 to 16 IU/ml!) and serum 
luteinizing hormone level was 37 pIU/ml (nor- 
mal, 5 to 30 IU/ml). Repeated serum testoste- 
rone levels were 0.427 and 0.293 mg/dl (normal, 
0.3 to 1.2 mg/dl). Dihydroxyepiandrosterone, 
serum estradiol (e2), and beta human chorionic 
gonadotrophin levels were in the normal 
range. Chromosomal analysis showed a normal 
male karyotype. 

Radiographs of the skull showed hyperosto- 
sis frontalis interna. Hand views demonstrated 
shortened, slender fourth metacarpals bilater- 
ally. The chest radiograph was normal except 
for mild thoracic scoliosis. 

Bilateral moderate to severe sensorineural 
hearing loss was evident on audiometry. 


Case 3 

This 43-year-old white woman and her two 
sisters were previously described by Goldstein 
and Fialkow.* She was referred to the Oregon 
Health Sciences University in 1984 for an evalu- 
ation of end-stage renal disease. She had had 
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renal failure since the age of 41 years and 
required hemodialysis. Since the original re- 
port, her two sisters had died (ages 33 and 41 
years) of renal failure and its complications, 
and the patient had experienced an episode of 
presumed gouty arthropathy. From the time 
she was 13 years old, she had had no light 
perception in either eye. Sensorineural hearing 
loss was documented when she was 7 years 
old. A left lensectomy done at the age of 41 
years had not improved her vision. 

Visual acuity was no light perception bilater- 
ally. Gross wandering nystagmus was present. 
The right lens was brunescent and inferiorly 
dislocated; no view of the right fundus was 
possible. The left optic nerve was severely 
atrophic and partially obscured by gliotic scar 
tissue. The vascular tree was profoundly atten- 
uated. Gross chorioretinal atrophy occupied 
most of the posterior pole (Fig. 4). Peripherally, 
there were large scattered clumps of retinal 
pigment epithelial hypertrophy. 

Fasting insulin level was 108 IU/ml (normal, 
5 to 20 IU/ml); only mild glucose intolerance 
was demonstrable. Renal computed tomo- 
graphic scan and ultrasonography disclosed 
bilaterally small kidneys, 5 cm on the right and 
6cm on the left. A renal cyst was present on the 
right. A cystourethrogram was normal. 





Discussion 





Including this report, there are now 15 case 
reports of Alstrém’s disease in the world’s 
literature.'* In two other reports dealing with 
this subject the cases were not sufficiently well 
documented to be classified as definite Alst- 
rém’s disease and we excluded them from our 
discussion.’® In the initial description, Al- 
ström, Hallgren, and Nilsson! described five 
features that they believed were basic to the 
entity. These consisted of atypical retinal 
pigmentary degeneration, obesity, diabetes 
mellitus, hearing impairment, and normal 
mentation. Subsequent reports have added 
several other characteristics that appear to be 
variably present. These include renal impair- 
ment, acanthosis nigricans, baldness, hyperu- 
ricemia, hypertriglyceridemia, hypogenitalism/ 
hypogonadism, and skeletal anomalies. 

Pigmentary retinopathy with absence of clas- 
sic bone spicules is a consistent finding in the 
syndrome.'® In all 15 cases, impairment of 
vision manifested itself in the first year of life. 
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Fig. 4 (Millay, Weleber, and Heckenlively). Case 3, » 
aged 43 years. Fluorescein angiogram of the foveal 
area. Gross chorioretinal atrophy occupies the pos-. 
terior pole. Prominent large choroidal vessels Appen 
in the base of the atrophic area. = 


Nystagmus, blepharospasm from light sensi- 
tivity, and apparent decrease of vision alone or 
in combination were the initial symptoms in all- 
patients, including our own. It is our observa- 
tion, supported by others, that severe visual 
loss occurs early with the pigmentary retinopa- 
thy in Alström’s disease. Those patients exam- 
ined between the ages of 7 to 10 years had 
visual acuities of counting fingers to hand 
movements. >** When the same patients and 
other individuals with the syndrome were ex- 
amined during the second decade of life, their 
visual acuities had decreased to bare light per- 
ception or no light perception.** Our patients. 
fit this pattern. Pupillary reactions have report- 
edly been normal when the patients were ex- 
amined in the first decade* although the pupils 
become nonreactive to light late in the first 
decade or early in the second decade. The 
anterior segment has generally been normal 
with the exception of lens changes. The crystal- 
line lens, although clear early in the process, 
progresses to posterior subcapsular cataract? 
or diffuse or mature cataract, which may sub- 
lux.'* Iris atrophy was reported in one patient 
in the third decade of life.’ Ophthalmoscopy 
may be hindered by cataract in the third dec- 
ade. When examination has been possible, se- 
vere atypical pigmentary retinopathy has been 
evident from the first decade onward, with 
both the periphery and posterior pole in- 
volved. The bone spicules of typical retinitis 
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pigmentosa have not been a clinical feature’ 
although one pathologic report describes bone 
spicules.” Optic disk drusen have been 
reported.” 

In our patients the optic disks were pale and 
waxy. There was a striking attenuation, sheath- 
ing, and ghosting of vessels as they came out of 
the optic disk. These changes were present at 
the age of 10 years in our Patient 1. Loss of 
foveal reflex and a cellophane-like appearance 
of the macula were early posterior pole signs. 
In our youngest patient the retina had a promi- 
nent salt-and-pepper appearance involving the 


A periphery and posterior pole. In the older pa- 


tients, diffuse retinal pigment epithelial atro- 


a phy, particularly of the posterior pole, was the 


prominent finding. 

Electroretinography has been performed on 
only two patients with Alstrém’s disease. An 
extinguished electroretinogram was reported 
by Alström, Hallgren, and Nilsson. Their Pa- 
tient 1 had profoundly abnormal rod and cone 
function on the electroretinogram. The fluores- 
cein angiogram demonstrated diffuse, severe, 
peppery, and confluent retinal pigment epithe- 
lial window defects. The macula was relatively, 
but by no means completely, spared of these 
areas of retinal pigment epithelial atrophy. 
Sebag, Albert, and Craft® described the ocular 


ae histopathologic features of Alstrém’s disease. 


Obesity present from early childhood is the 


=- second invariable feature of the syndrome 


(seen in all 15 patients).'° The cause of the 
obesity is unclear but may be secondary to the 
patient’s sedentary existence. Obesity in terms 
of ideal body weight varied from 71% to 230%* 
and was minimal or absent by the third decade. 
No particular reason other than decreased ap- 
petite was invoked as a cause for the weight 
reduction. One markedly underweight patient 
had significant renal failure; this perhaps con- 


"tributed to the weight loss. 


The third feature considered by Alström, 
Hallgren, and Nilsson to be invariable, diabe- 
tes mellitus, was observed in 12 of 15 patients 
with the syndrome. Six patients had fasting 
hyperglycemia, and six patients had normal 
fasting blood glucose levels with abnormal glu- 
cose tolerance tests. Only one patient believed 
to have the syndrome had a normal glucose 
tolerance test. The other two patients were not 
considered diabetics because no formal test 
results were presented. 

Biochemical studies involving glucose metab- 
olism in Alstrém’s disease are usually typical of 
adult-onset diabetes.* Basal hyperinsulinemia, 


delay in initial responses to a glucose load, and 
a greater than normal total insulin response 
have been reported.*? Although our Patient 1 
had a subnormal total insulin response during 
glucose tolerance testing, oral hypoglycemic 
agents have produced relatively good control 
of the diabetes, suggesting the adult-onset 
type. 

Sensorineural deafness is the fourth constant 
feature of Alstrém’s disease and was present in 
all 15 patients. Onset of hearing loss is in the 
first decade’* and may be progressive, as in our 
Case 1.15 

Normal mentation is the fifth finding in the 
syndrome. All 15 patients had normal intellec- 
tual function. Although only one patient had 
formal intelligence testing with a calculated 
intelligence quotient of 103,’ most attended 
school, learned Braille, and were good at man- 
ual dexterity tasks (such as typing). One pa- 
tient even held steady employment.’ 

In addition to the five cardinal features of 
Alstrom’s syndrome, there are several other 
inconsistent but well-documented associations 
(Table 1). Renal disease is probably the most 
important variable finding and may actually be 
a constant but age-related feature. Of the 15 
cases reported, 12 included laboratory evi- 
dence of renal dysfunction. Four patients had 
overt uremia at the time of investigation. ™ 
Three patients, including the two sisters origi- 
nally described by Goldstein and Fialkow,’ 
eventually died of renal failure and its compli- 
cations.*® Renal failure may occur as early as 
the second decade. . 

Other laboratory evidence of kidney dys- 
function consists of albuminuria,’ aminoacid- 
uria,'** and mildly increased levels of blood 
urea nitrogen and creatinine.” Pathologic mate- 
rial from the kidneys has been obtained from 
three individuals.'** Microscopic kidney sec- 
tions were characterized by heavy fibrous 
changes, glomerulosclerosis, and heavily hyal- 
inized arterioles. There was evidence of chron- 
ic nephropathy with thickening of glomerular 
and tubular membranes, diffuse tubular atro- 
phy, glomerulosclerosis, and scant inflamma- 
tory infiltrate. No immune complexes were 
present on electron microscopy. These changes 
are not characteristic of diabetes but do resem- 
ble the findings in juvenile nephrophthisis.* 
When performed, computed tomography and 
ultrasonography have disclosed severely 
shrunken kidneys. 

Acanthosis nigricans, found in nine patients 
with Alstrém’s syndrome, consists of areas of 
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TABLE 1 


BALDNESS 





HYPER- 
URICEMIA 





VARIABLE FEATURES OF ALSTROM'S DISEASE 


HYPER- 


TRIGLYCER- 


IDEMIA 





HYPOGENITALISM/ 
HYPERGONADO- 
TROPHINURIA 


















Alström, Hallgren, & Nilsson’ 









Absent 








M, 27 Equivocal Absent Present Unknown Unknown Present 
M, 25 Present Absent Unknown Unknown Unknown Unknown Unknown: 
F,16 Abnormal Absent Unknown Unknown Unknown Absent Absent 
biopsy | 
Klein & Ammann? fed as 
M, 20 Equivocal Present Unknown Unknown Unknown Present Present Prese 
M, 16 Equivocal Present Absent Unknown Unknown Present Present Absent 
Weinstein, Kliman, & Scully? Coo 
M, 14 Absent Absent Present Present Present Present Absent Absent 
M, 33 Equivocal Absent Present Present Present Present Absent Absent 
Goldstein & Fialkow* 
F, 31 Present Present Present Present Unknown Absent Present Absent 
F, 36 Present Present Present Present Present Absent Present Present 
F, 28 Present Present Present Present Absent Absent Absent Absent 
Kopecky, Seemanova,® 
& Salichova® 
F, 28 Present Present Present Unknown Unknown Absent Absent Unknown 
F, 24 Present Present Absent Unknown Unknown Absent Absent Unknown 
Sebag, Albert, & Craft® 
M, 32 Abnormal Present Unknown Unknown Unknown Present Present Unknown 
biopsy 
Present study 
F, 12 Absent Present Absent Absent Present Prepubertal Absent Unknown 
M, 23 Absent Absent Present Absent Present Present Present Present 


hyperpigmentation and papillary hypertrophy, 
usually on the neck and in flexor creases. This 
skin change sometimes occurs in association 
with obesity or diabetes and thus may be relat- 
ed to these features of Alstrém’s disease rather 
than representing an inherent feature of the 
syndrome. 

Baldness of varying degrees has been present 
in eight patients. Four males had receding hair- 
lines or occipital baldness.'* The three females 
described by Goldstein and Fialkow’ had signif- 
icant hair loss, including cicatricial alopecia in 
one. 

Five patients with Alstrém’s syndrome had 
increased serum uric acid levels and four of the 
five had renal impairment. The hyperuricemia 
probably resulted from decreased excretion 
rather than from a primary disorder of uric acid 
metabolism. 

Five of six tested patients with Alstrém’s 
syndrome had increased serum triglyceride 
levels. Both of our patients had hypertrigly- 






ceridemia and mild hypercholesterolemia, with 
serum lipid profiles consistent with type IV 
hyperlipidemia. Triglyceride levels have 
ranged from 300 to 1,625 mg/dl. These lipid 
abnormalities may represent an intrinsic fea- 
ture of the syndrome or may be related to the 
patient’s glucose intolerance and obesity. 
Hypogonadism with hypergonadotrophinu- 
ria is a variable feature of Alstrém’s syndrome. 
Six of seven males with the syndrome have had 
small soft testicles with small or normally sized 
phalluses. Secondary sex characteristics have 
otherwise been normal. Seminiferous tubules 
are thickened and hyalinized with occasional 
spermatogonia present. Leydig cells are pres- 
ent and are probably capable of a normal re- 
sponse to exogenous gonadotrophin. Males 
have hypergonadotrophinuria or hyper- 
gonadotrophinemia. Serum testosterone level 
may be decreased or borderline normal. The 
characteristic small testicles and increased go- 
nadotrophin level point to a relative testicular 
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insufficiency, but testosterone levels are appar- 
ently sufficient to virilize males with Alstrém’s 
syndrome. It is interesting to note that no 
patient with Alstrém’s disease, male or female, 
has ever been known to reproduce. 

Females with Alstrém’s syndrome do not 
have conclusive evidence of hypogonadism. 
Follicle stimulating hormone and luteinizing 
hormone levels have been normal. Vaginal mu- 
cosa has shown normal estrogen effect,’ and 
pathologic findings in the ovaries have been 
normal.'4 

Skeletal anomalies have been reported in 
Alstrém’s disease. These consist of scoliosis, 
seen in six cases,**° and hyperostosis frontalis 
interna, seen in three cases.*" 

Differential diagnosis—Table 2 presents the 
differential diagnosis of Alstrém’s disease. His- 
torically and clinically, the entity that most 
closely resembles Alstrém’s disease is the 
Bardet-Bied! syndrome. Bardet? and Bied” de- 
fined the syndrome, consisting of retinitis pig- 
mentosa, polydactyly, congenital obesity, 
hypogenitalism, and mental retardation. 
Bardet-Bied] syndrome shares with Alstrém’s 
disease the invariable features of pigmentary 
retinopathy and obesity. Diabetes is relatively 
uncommon in Bardet-Bied| syndrome, occur- 
ring in 4% to 6% of cases.* Normal mentation 
is characteristic of Alstrém’s disease, whereas 
mental retardation is considered a cardinal, 
although variable, feature of Bardet-Biedl syn- 
drome. +” 

Renal insufficiency is variable in Bardet-Bied] 
syndrome.**” Churchill, McMannon, and 
Hurley” made a case for calling renal disease a 
sixth cardinal feature of Bardet-Biedl syn- 
drome. Renal abnormalities were found in 90% 
of 21 autopsied patients,“ and radiologic ab- 
normalities of renal parenchyma or collecting 
system were seen in 11 of 11 patients with 
Bardet-Bied| syndrome in one group studied 


radiographically.” Abnormalities consist of 
small kidneys with delayed urograms, caliec- 
tasis, and cystic spaces communicating with 
dilated calyces. The importance of ureteral re- 
flux has been discussed in a recent article on 
Bardet-Bied|] syndrome." 

Deafness is not generally considered a major 
feature of the Bardet-Bied] syndrome. Ina large 
review of all the cases (referred to by the old 
term Laurence-Moon-Bardet-Bied] syndrome) 
between 1864 and 1948, only 22 deaf individu- 
als were found." It is difficult to derive the 
percentage of deafness in the syndrome from 
this report but it is obviously far less than the 
100% figure in Alstrém’s disease. 

The pigmentary retinopathy in Bardet-Bied| 
syndrome is variable and nonspecific in na- 
ture." Bergsma and Brown” stated that “A 
mottled granular pattern and early involve- 
ment of the macula are found in the majority of 
Bardet-Biedl syndrome as compared to the less 
frequent pattern corresponding to typical reti- 
nitis pigmentosa showing bone spicules and 
relative macular sparing.” The electroretino- 
gram is typically, but not always, unrecordable 
in Bardet-Bied] syndrome. When recordable, 
the electroretinogram may show greater loss of 
cone- than rod-mediated responses.” Approxi- 
mately 73% of patients with Bardet-Biedl syn- 
drome become legally blind before the age of 20 
years and 86% before the age of 30 years.” 
Visual acuities of counting fingers to total 
blindness are rare before the age of 10 years in 
Bardet-Bied] syndrome. Alstrém’s disease, 
however, is typified by visual acuities of count- 
ing fingers to hand movements in the first 
decade, with poor vision being apparent dur- 
ing the first year of life.’* 

Polydactyly, syndactyly, and brachydactyly 
are common features of the Bardet-Bied| syn- 
drome. These may be apparent only on radio- 
logic examination. Supernumerary digits have 


TABLE 2 
DIFFERENTIAL DIAGNOSIS OF ALSTROM'S DISEASE 





PIGMENTARY 

CONDITION RETINOPATHY OBESITY 
Alstrém's disease Present Present 
Bardet-Bied! syndrome Present Present 
Renal retinal dysplasia Present Absent 
Leber's congenital amaurosis Present Absent 
Laurence-Moon syndrome Present Present 
Usher's syndrome Present Absent 


NORMAL 

DIABETES DEAFNESS INTELLECT RENAL DISEASE 
Present Present Present Present 
Absent Absent Variable Present 
Absent Absent Present Present 
Absent Variable Variable Absent 
Absent Absent Absent Absent 
Absent Present Variable Absent 
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not been reported in Alstr6m’s disease but they 
have been present in relatives of some patients. 

Although hypogenitalism does seem to be 
common, especially in males, only 50% of pa- 
tients with Bardet-Biedl syndrome over the age 
of 15 years actually have physical and endo- 
crinologic findings compatible with hypogo- 
nadism.'” Obviously, this is affected by the 
relative ease of examining male compared to 
female gonads. There are few well-documented 
studies regarding the sex hormones in Bardet- 
Biedl syndrome. 

Renal disease is a common feature of both 
Alstrém’s disease and Bardet-Biedl syndrome, 
as well as other retinal dystrophies. Renal reti- 
nal dysplasia consists of typical retinitis pig- 
mentosa plus the slowly progressive renal 
failure of medullary cystic disease (neph- 
ronophthisis).2"* The renal disease is charac- 
terized by relatively unremarkable urinary sed- 
iment with minimal or absent hematuria and 
scant proteinuria. Urine specific gravity is con- 
sistently low. Renal biopsy shows peri- 
glomerular and peritubular fibrosis, patchy 
glomerular hyalinization, dilated tubules, and 
cortical thinning and interstitial atrophy. The 
changes seen in renal retinal dysplasia are simi- 
lar to those in Alstrém’s disease.* The electro- 
retinogram is markedly abnormal in individu- 
als with renal retinal dysplasia. Some believe 
the electroretinogram and electro-oculogram 
are helpful in determining asymptomatic carri- 
ers.” Glucose tolerance and hearing are nor- 
mal in affected patients. 

Leber’s congenital amaurosis, first described 
in 1869, is probably not a single entity but 
several disorders characterized by severe visual 
impairment from birth.” Nystagmus, photo- 
phobia, and chorioretinal degeneration of ex- 
tremely varied appearance and nonspecific na- 
ture are the prominent ophthalmic findings. 
The ophthalmoscopic appearance may initially 
be normal’; however, most patients eventual- 
ly develop pigmentary changes. Other striking 
ophthalmologic findings can include optic atro- 
phy, severe retinal vasculature attenuation, 
and bilateral macular colobomas.*'” Neurolog- 
ic disease, including epilepsy, mental retarda- 
tion, and deafness, is present in 12% to 50% 
(depending on the series) but may be restricted 
to certain subtypes of Leber’s congenital amau- 
rosis.” A recently described uncomplicated 
form of Leber’s congenital amaurosis consists 
of isolated congenital blindness with the distin- 
guishing feature of hyperopic refractive error 
of more than 4 diopters.%4 






























Histopathologically, Leber’s congenital a a : 
aurosis is also polymorphous. All of the retinal” 
layers, in addition to the choriocapillaris, may- 
be dystrophic” *° or ganglion cells may be |. 
predominantly affected with relative preserva- 
tion of photoreceptor elements.” The inheri- 
tance pattern is usually autosomal recessive or 
simplex. Families with autosomal dominant 
Leber’s congenital amaurosis have been identi- = 
fied and studied, attesting to the heterogeneity e 
of this condition.” This frequent cause of con- 
genital blindness cannot be diagnosed without 
an unrecordable or markedly subnormal elec- 
troretinogram. Vision is not always extin- 
guished in Leber's congenital amaurosis. On = 
the contrary, it may be 20/100 or better.” 

The key to the diagnosis of Alstrém’s disease . 
is an awareness of this rare disorder. Since the: 
syndrome encompasses several cardinal fea 
tures, not all of which may appear initially o 
simultaneously, the diagnosis is often difficul 
to establish. Normal mentation, diabetes melli 
tus, sensorineural hearing loss, and very se-. 
vere visual deficit in the first decade of life tend 
to separate it from the Bardet-Bied! syndrome, ` 
the entity with which it is most commonly 
confused. Pigmentary retinopathy is atypica 
in that classic bone spicules are not seen. Later 
in the disease process, sizable clumps of abnor- 
mal retinal pigment epithelial hypertrophy _ 
may be present. As the patient characteristical- 
ly loses light perception during the second 
decade, cataract extraction after this age would 
not be expected to improve vision, in contrast 
to other forms of retinitis pigmentosa in which | 
lensectomy may be beneficial. Renal disease 
has not been conclusively proven to be an 
invariable feature of the illness, but it may well | 
be the most common cause of death in this > 
disorder. For this reason, the renal status of 
these patients must be closely monitored. 
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Reopening Filtration Fistulas With the Neodymium-YAG | | 


Laser 








Roger A. Dailey, M.D., John R. Samples, M.D., and E. Michael Van Buskirk, M.D. 


We used the mode-locked neodymium-YAG 
laser to reopen filtration fistulas in nine eyes in 
which the fistula had become occluded inter- 
nally by a variably pigmented membrane, vit- 
reous, or, in one case, capsular lens material. 
In five eyes filtration was successfully reestab- 
lished, reducing the intraocular pressure to 
less than 21 mm Hg (range, 10 to 20 mm Hg). 
The remaining four eyes had fistulas thought 
to be open internally after laser treatment; 
however, filtration was not established be- 
cause of external subconjunctival scarring of 
the bleb. As with needling or argon laser 
fistular reopening, successful filtration fol- 
lowed Nd-YAG laser fistular surgery only 
when the fistula was occluded by an identifia- 
ble membrane and when the eye already had 
had a well-established bleb. 


FAILURE OF FILTERING procedures usually oc- 
curs within several months of the surgery be- 
cause of extrascleral scarring. In many cases, a 
well-formed filtering bleb is never established. 
On rare occasions, failure results from obstruc- 
tion of the fistula itself, either externally or 
internally from proliferation of various ob- 
structing membranes. 

Numerous methods of reopening blocked fil- 
tration fistulas have been described. Swan’ ad- 
vocated an external approach with excision of 
the surgically exposed membrane closing the 
limbal defect. For internal occlusion, he be- 
lieved that penetrating the occlusive membrane 
with a goniotomy knife under gonioscopic vis- 
ualization or using a transcorneal technique of 
gonioincision was effective. 

Ticho and Ivry? and Van Buskirk’ discussed 
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the use of the argon laser and gonioprism to ES 
obliterate pigmented membranes occluding the 
internal entry of the transscleral channel. Kur — 
ata, Krupin, and Kolker‘ used the argon laser 
and an Abraham lens to remove pigmented 
occlusive membranes via a transconjunctival . 
approach. Nonpigmented occlusive mem- 
branes unresponsive to argon laser therapy can. 
be cut with the neodymium-YAG laser.*°* | 

We studied nine eyes after filtering surgery in. 
which the filtering fistula had become occluded’ 
internally by membranes with varying degrees 
of pigmentation. The mode-locked Nd-YAG 
laser was used to reopen these internally oc 
cluded fistulas. 


Subjects and Methods 


The study included nine eyes of nine patients — 
aged 25 to 80 years. Four were women and five 
were men; there were five right eyes and four 
left eyes. Five eyes were phakic and one was 
aphakic; three had intraocular lens implants. 
All eyes had undergone a surgical filtering | 
procedure one month to 26 years before the | 
diagnosis of failure. Five eyes had undergone | 
trabeculectomy and four had had full-thickness — 
procedures (Table 1). In all nine eyes goniosco- 
py disclosed an internal closure of the filtering 
fistula with a variably pigmented membrane, 
vitreous, or capsular lens material. e 

The mode-locked Nd-YAG laser was used = 
with a gonioprism to obliterate the occluding 
membrane and open the transscleral channel. 
We used an energy range of 0.7 to 8.5 mJ with 
from one to four pulses delivered at each firing. 
We defined success as a reduction in intraocular 
pressure to 21 mm Hg or less by applanation 
tonometry for at least six months after treat- 
ment. 

We have selected two cases, one successful . 
and one unsuccessful, for more detailed dis- 
cussion. n 
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TABLE 1 
SUMMARY OF CLINICAL DATA 


ELL LN LOA LLL TTC A CC naaa aaa aaa 


PATIENT NO., 
SEX, AGE TYPE OF FILTERING 
(YRS) EYE DIAGNOSIS PROCEDURE 
P62 Right Primary open-angle Full-thickness 
glaucoma 
2, F, 25 Left Uveitis Full-thickness 
3, M, 32 Left Developmental! Full-thickness 
glaucoma 
4, F, 56 Right Pigment Trabeculectomy 
5, M, 80 Right Primary open-angle Trabeculectomy 
ae glaucoma 
ay 6, F, 59 Left Primary open-angle Fuill-thickness 
s ; glaucoma 
ae By, M, 62 Left Angle closure Full-thickness 
8, M, 67 Right Primary open-angie Trabeculectomy 
glaucoma 
9, M, 77 Right Low-tension glaucoma _ Trabeculectomy 


* Anterior chamber intraocular lens. 





Case Reports 





Case 5 

After maximal medical therapy and two laser 
trabeculoplasties had failed to control his intra- 
ocular pressure, an 80-year-old man underwent 
trabeculectomy on his right eye. The postoper- 
ative course was complicated by serous choroi- 
dal detachments that later resolved. Postopera- 
tively, however, intraocular pressure remained 
high and gonioscopy disclosed a membranous 
closure of the filtering fistula internally associ- 
ated with a scaffold of iris tissue (Figure, left). 
Using the Nd-YAG laser with a total applied 
energy of 145 mJ (range, 0.7 to 7.4 mJ), we 
reestablished the patency of the fistula and the 
patient’s intraocular pressure decreased from 
34 to 20 mm Hg (Figure, right). His intraocular 
pressure eight months later was 19 mm Hg and 
there was a functioning filtration bleb. 


Case 3 

The visual acuity of a 32-year-old man with 
developmental glaucoma had decreased to 
hand movements in his right eye despite medi- 
cal and surgical therapy in the early 1970s. 
Because of medically unmanageable increases 
in intraocular pressure, he underwent a Scheie 
procedure in the left eye in January 1983. Sever- 
al months later, he had a flat, apparently non- 
functioning filtering bleb in the left eye. Goni- 


TIME FROM 
SURGERY TO 
LENS STATUS TYPE OF OCCLUSIVE MEMBRANE OCCLUSION 
Phakic Fibroproliferative, 12 yrs 
translucent 
Aphakic Capsuiar lens material 3 yrs 
Phakic Variably pigmented deep 10 mos 
into sclera 
Phakic Variably pigmented 8 mos 
Phakic lris scaffold 6 mos 
Pseudophakic* Variably pigmented, associ- 1 mo 
ated with vitreous 
Phakic Variably pigmented 26 yrs 
Pseudophakic Variably pigmented 2 yrs 
Pseudophakic Variably pigmented 2 mos 


oscopy demonstrated anterior synechiae from 
the iridectomy borders up into the fistula along 
with strands of uveal pigmented and nonpig- 
mented tissue that occluded the fistula open- 
ing. Intraocular pressure was 28 mm Hg. 

In November 1983, we used the Nd-YAG laser 
(total applied energy, 352 mJ; range, 3.0 to 
6.0 mJ) to reopen the fistula. No bleb could be 
reestablished, however, because the conjuncti- 
val flap had adhered to the scleral wall lining. 
No change occurred in intraocular pressure. 
The patient subsequently underwent surgical 
revision of the filter. 





Results 





All nine patients developed occlusion of the 
internal filtration fistula by material that could 
be obliterated with the Nd-YAG laser. In five 
eyes, the posttreatment intraocular pressure 
diminished significantly compared to pretreat- 
ment values and, with the reestablishment of 
filtration, remained below 21 mm Hg (range, 10 
to 20 mm Hg) for an average follow-up period 
of nine months (range, six to 14 months). The 
mean period between successful filter forma- 
tion and later Nd-YAG laser treatment was 104 
months (range, six months to 26 years). Despite 
reopening of the internal fistula, the remaining 
four eyes showed no ocular hypotensive effect 
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Figure (Dailey, Samples, and Van Buskirk). Case 5. Left, Gonioscopic view of membranous closure of filtering 
fistula internally associated with scaffold of iris tissue outlined by arrows. Right, Gonioscopic view of internal] 
fistula open after YAG laser treatment. The arrows outline the edge of the fistula. 


or any evidence of a filtering bleb. These eyes 
required further surgery or cyclocryotherapy 
(Table 2). The group in which postoperative 
filtration was never successfully established 
prior to laser treatment had a mean interim 
period of five months (range, one to ten 
months) (Table 2). 

Three phakic eyes had successful outcomes 
while two were failures. One eye with an intra- 
ocular lens had a successful outcome, while 
two were failures. This successful eye had a 
posterior chamber intraocular lens while the 
failure group included one eye with an anterior 
chamber intraocular lens and one with a poste- 
rior chamber intraocular lens. The aphakic eye 
had a successful result. 

None of our patients experienced an acute 
increase in intraocular pressure. Indeed, in the 
success group, the intraocular pressure 
promptly diminished in most cases with rees- 
tablishment of filtration. In Case 3, the patient 


experienced an intraocular hemorrhage from 
the treatment site into the anterior chamber. 
This was quickly controlled with simple gonio- 
lens tamponade. No clinically detectable side 
effects have been noted. 





Discussion 





Although late failure of filtration blebs usual- 
ly follows external conjunctival scarring, on 
rare occasions it can be precipitated by occlu- 
sion of the internal aspect of the filtration 
fistula by an intraocular membrane. These oc- 
clusive membranes are readily obliterated with 
a Nd-YAG laser. Swan’ observed that only 
those patients with once functioning blebs 
were able to develop filtration after fistular 
reopening by needling. A review of our pa- 
tients supports the same conclusion. Although 
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TABLE 2 
TREATMENT AND RESULTS 





PATIENT TOTAL PULSE INTRAOCULAR PRESSURE (mm He) 

NO. ENERGY {MJ} BEFORE LASER AFTER LASER FOLLOW-UP 

1 153 26 16 intraocular pressure stable for 13 mos 
2 701 20 10 Intraocular pressure stable for 10 mos 
3 352 — — Failure; surgical modification 

4 1,156 — — Failure; surgical modification“ 

5 145 30 20 intraocular pressure stable for 14 mos 
6 2,433 — — Failure; cyclocryotherapy 

7 53 32 20 Intraocular pressure stable for 6 mos 
8 = 32 18 Intraocular pressure stable for 6 mos 
9 658 — — Failure; cyclocryotherapy suggested 





*Multiple unsuccessful externa! needlings before laser treatment. 


one would expect establishment of filtration in 
the recently filtered eye if an obstruction mem- 
brane were removed, this has seldom been 
effective. Instead, filtration was reestablished 
by laser membrane obliteration only in eyes 
with once functioning blebs. Those patients 
who successfully responded had all had well- 
established filtration blebs for months before 
the fistula became blocked. Those who failed to 
respond to laser reopening had never devel- 
oped good bleb function after the original glau- 
coma surgery but were often treated medically 
for months. The mean interval between filtra- 
tion surgery and laser reopening was only five 
months for the failure group but it was five 
years for the success group. Other surgeons 
have obtained good results in eyes with early 
failure.” Perhaps we have delayed too long 
before attempting laser reopening. However, 
some eyes have been treated in the immediate 
postoperative period but without success. 

Our overall success rate was 56% (five of nine 
eyes). However, those patients in whom filtra- 
tion had been successfully established for at 
least six months fared much better. Filtration 
was successfully restored in three phakic eyes, 
one aphakic eye, and one eye with an intraocu- 
lar lens. Failure occurred in two phakic eyes 
and two eyes with intraocular lenses. We have 
not treated enough cases to determine whether 
cataract surgery influences the potential for 
success, but it neither precluded nor assured 
success in our small series. 

A number of investigators have reported in- 
creases in intraocular pressure after using the 
YAG laser for posterior capsulotomies.”” No 
patient experienced an acute or subacute in- 
crease as a result of our treatment, even in the 


failure group. However, an increase could 
occur in response to intraocular shedding of 
tissue debris if a fistula is not reestablished. 
Hemorrhage is a potential problem, but is easi- 
ly taken care of by tamponade. To decrease the 
chance of hemorrhage, Praeger? suggested 
using the argon laser on these membranes for 
its coagulative effects before using the Nd-YAG 
laser. | 

In some cases in which a filtering bleb fails 
because of occlusion of the internal opening to 
the transscleral channel by a nonpigmented 
membrane, capsular lens material, or possibly 
vitreous, the Nd-YAG laser appears to be a 
useful and relatively safe means of reestablish- 
ing filtration. Our results suggest that success 
is most likely in those eyes in which a function- 
ing bleb was well established for several 
months before internal occlusion of the filter- 
ing. 
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Comparison of Quantitative Testing With the Octopus, 


Humphrey, and Tubingen Perimeters 





Richard P. Mills, M.D., Richard H. Hopp, M.D., and Stephen M. Drance, M.D. 


Meridional threshold testing was used to 
compare the quantitative abilities of the Octo- 
pus 201, Humphrey 620, and Tübingen perime- 
ters. In 40 patients with mild to moderate 
glaucomatous visual field defects, the perime- 
ters provided comparable results, and only 
small differences could be identified. Manual 
Tubingen testing identified slightly fewer de- 
fects, and scotomas were plotted as narrower 
and shallower than on the two automated de- 
vices, which were nearly equivalent in perfor- 
mance. 


Many investigators have compared the capa- 
bilities of a variety of automated and manual 
perimeters operated in a screening mode.‘ In 
most cases, the comparisons of the screening 
fields were made with reference to a quantita- 
tive standard field performed on the same eyes. 

Comparison of perimeters operating in a 
quantitative mode is a more difficult task than 
comparison of screening perimeters since there 
is no generally accepted reference standard. In 
addition, the various perimeters capable of 
quantitative testing have different stimulus lo- 
cations and test strategies for visual field explo- 
ration, making impossible direct comparison of 
the visual field charts obtained by testing on 
the same patient. However, the documentation 
of the performance of devices alleged to be 
capable of quantitative perimetry is important 
before accepting them into routine clinical 
practice. 
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Meridional perimetry is a form of quantita- 
tive testing that differs from the threshold grid 
patterns most familiar to clinicians. Static 
thresholds are measured at intervals along a 
specified meridian of the field from center to 
periphery. Meridional test programs are avail- 
able on several automated perimeters, offering 
the advantage for comparison testing that the 
stimulus locations can be chosen to be compa- 
rable on different devices. Especially if the 
spacing of the tested points is small, any slight 
difference in register between devices can be 
detected during data analysis. 

This study was therefore designed to use 
meridional testing to compare the capabilities 
of three perimeters as quantitative devices. The 
perimeters were compared to one another ina 
round-robin fashion since no reference stan- 
dard was available. 





Material and Methods 





We selected 42 patients with controlled glau- 
coma for this study on the basis that no visual 
field or optic disk progression had occurred for 
at least one year. All of the patients were 
experienced in quantitative static perimetry. 
One eye of each patient was chosen for testing. 
Each eye had had a visual field defect demon- 
strated with quantitative kinetic perimetry on 
Goldmann or Tübingen perimeters on at least 
two previous visits, but did not have dense 
scotomas that occupied more than one visual 
field quadrant. 

All eyes were tested by meridional profile 
perimetry on the Tubingen, Octopus 201, and 
the Humphrey Field Analyzer 620. Only one 
test was scheduled per day, and testing was 
completed within three months. The order of 
testing was based on scheduling convenience, 
and was approximately equally distributed. 
Threshold values were obtained at each degree 
of eccentricity from 0 to 30 degrees in the four 
diagonal meridians (45, 135, 225, 315) except as 
noted. 
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We used standard techniques for determin- 
ing threshold manually at the Tübingen perim- 
eter with a ten-minute test object that was 
made gradually brighter until seen at each 
point. These threshold values were recorded 
on a chart. When the technician considered the 
values obtained aberrant, additional determi- 
nations were made and recorded. When these 
plotted values were not within 3 dB of the 
initially determined values, an appearance of 
“scatter” was produced. 

The Humphrey Field Analyzer used a stair- 
case bracketing technique for determining 
threshold. The “full threshold” option selected 
for testing initially determined threshold twice 
at a “primary” point in each meridian, using 
that mean value to adjust starting values for 
adjacent points. Those values were used in 
turn to adjust starting values for their neighbor 
points. Start values were set just brighter than 
expected threshold, so the patient was likely to 
see the stimulus. Subsequent presentations 
were dimmer in 4-dB steps until the stimulus 
was not seen; the stimulus was then made 
brighter in 2-dB steps until it was seen. The last 
value was accepted as the threshold at that 
point and recorded. 

The Humphrey Field Analyzer performed ad- 
ditional threshold determinations when the ob- 
served value was 4 dB or more away from the 
value expected on the basis of the threshold of 
a neighboring point. Both determinations were 
printed on the chart, and produced an appear- 
ance of response scatter when the two values 
were not close to one another. The first seven 
patients could be tested on the Humphrey Field 
Analyzer only at every second degree of eccen- 
tricity. Software permitting 1-degree resolution 
then became available and was used for the 
remaining 33 eyes. 

The Octopus 201 was operated in Programme 
F2, with coordinates set to provide 30 equally 
spaced test locations between 0 and 30 degrees 
of eccentricity. In each diagonal meridian, the 
perimeter determined threshold at each point, 
then made a second determination at every 
point. These values were displayed as a graph 
and as a numeric chart with the two “runs” 
separately identified. The Octopus 201 deter- 
mined threshold by a bracketing technique in 
which the starting stimulus intensity was just 
brighter than an age-corrected normal value at 
that point. Threshold was then determined by 
decreasing stimulus intensity by 4-dB steps 
until it was not seen, then increasing in 2-dB 
steps until it was seen. 


Quantitative Visual Field Testing oa 497 : 






(E 


Ba 





Fig. 1 (Mills, Hopp, and Drance). Case 12. Proba- 
ble positive error in 135-degree meridian. Humphrey 
chart (top) shows a definite scotoma at 24 to 30 
degrees of eccentricity, not caused by improper cor- 
rective lens placement, while there is no evidence of 
scotoma or possible defect on the Octopus (middle) 
or Tübingen (bottom) charts. Threshold measure- 
ments are denoted by “X” on the Tübingen chart, 
ovals on the Humphrey chart, and dots on the 
Octopus chart. Squares on the Octopus chart are the 
mean value of two determinations, and the vertical 
lines are the stored age-corrected normal values for 
that eccentricity. Squares on the Humphrey chart are 
double determinations of an identical value. 
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Standard criteria have not yet been devel- 
oped for determination of abnormality in quan- 
titative threshold perimetry. We therefore as- 
signed a conservative definition of definite and 
possible abnormality with which we believed 
most practitioners would agree. The visual field 
charts were scored for analysis according to 
those criteria. A scotoma was defined as a 
depression at least 3 degrees wide to eliminate 
angioscotomata. On the Humphrey and Octo- 
pus perimeters, at least one point within the 
scotoma had to be at least 15 dB below the value 
expected on inspection of the slope of the 
baseline in the more normal areas of the meridi- 
an, or have a zero sensitivity. On the Tübingen 
perimeter, because the usable testing range 
was narrower and the decibel values were 
about one-third lower, the necessary depres- 
sion below the baseline was 10 dB. Irregulari- 
ties consisting of depressions more than 3 de- 
grees wide not meeting the scotoma criterion, 
generalized depression of all points in the me- 
ridian, or scatter of more than 5 dB on the 
Octopus and Humphrey perimeters and 3 dB 
on the Tubingen perimeter double determina- 
tions were scored as possible defects. 

Charts from the three perimeters in each of 
the 160 meridians tested were compared. With- 
out an absolute standard against which to mea- 
sure performance, we calculated the extent of 
agreement and disagreement among the perim- 
eters. Each of the two “runs” on the Octopus 
201 was analyzed separately to eliminate bias 
caused by using the mean values and to pro- 
vide a check for internal consistency. We 
pooled the data comparing each of the Octopus 
runs with the other perimeters to provide an 
average. 

We assigned a probable positive error when 
one perimeter found a scotoma when no scoto- 
mas or possible defects were discovered in the 
same region by the other two (Fig. 1). We 
assigned a possible positive error when two 
perimeters found a normal visual field but the 
third detected a possible defect (Fig. 2). A 
probable negative error was assigned when no 
scotoma or possible defect was found by one 
perimeter when the other two found a scotoma 
(Fig. 3). We assigned a possible negative error 
when one perimeter found a normal visual field 
but possible defects were found by the other 
two or one possible defect and one definite 
scotoma were detected by the others (Fig. 4). 
No error was assigned in the event that all 
perimeter charts showed a definite scotoma 
(Fig. 5) or when all were judged to be normal. 
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Fig. 2 (Mills, Hopp, and Drance). Case 13. Possible 
positive error in 135- degree meridian, Humphrey 
chart (top) shows possible defects at 1 to 2 degrees of 
eccentricity and increased scatter peripherally, while 
there is no evidence of scotoma or possible defect on 
the Octopus (middle) or Tubingen (bottom) charts. 


Also, no error was assigned when one or two 
perimeters identified a scotoma while the other 
or others showed a possible defect in the same 
area. Table 1 shows how different combinations 
of results were scored. Scotomas or irregulari- 
ties found by different perimeters which were 
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Fig. 3 (Mills, Hopp, and Drance). Case 21. Proba- 
ble negative error in 225-degree meridian. Definite 
scotoma at 20 to 30 degrees of eccentricity on the 
Humphrey (top) and Octopus (middle) charts while 
the Tübingen chart (bottom) shows no defects. 


clearly unrelated, being separated by more 
than 10 degrees of eccentricity, were scored 
separately. 

The data were also analyzed by a sequential 
pairing format. Each perimeter was compared 
to one other perimeter in turn, with percentage 


Fig. 4 (Mills, Hopp, and Drance). Case 12. Possible 
negative error in 45-degree meridian. Peripheral de- 
pression and increased scatter are evident on the 
Humphrey (top) and Octopus (middle) charts while 
the Tübingen chart (bottom) shows no defects. 


agreement calculated. Agreement was scored 
when each member of the pair showed an 
abnormality in the same region, either definite 
or possible, or when both of the paired visual 
fields were normal. Disagreement on a definite 
scotoma was scored when one visual field 
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Fig. 5 (Mills, Hopp, and Drance). Case 35. Agree- 
ment when all three perimeters showed scotomas at 
5 to 20 degrees of eccentricity in 45- degree 
meridian. 


showed a definite scotoma and the other was 
normal. Disagreement on a possible defect was 
scored when one visual field had a possible 
defect and the other was normal (Table 2). In 
addition, we compared the two runs on the 
Octopus perimeter with each other, as an inter- 
nal control. Data were represented in simple 


percentages of agreement and also in terms of a 
kappa statistic.’ Kappa is a measure of the 
degree of agreement between each pair of pe- 
rimeters, and is often termed the “coefficient of 
association.” It adjusts for the distribution of 
normals and abnormals in the population. 
Kappa is standardized, and is approximately 
distributed as a standard normal variate. 

Also using the sequential pairing format, we 
made qualitative comparisons of the depth and 
breadth of relative scotomas discovered by 
both perimeters being compared. If the scoto- 
ma widths on the charts of the two perimeters 
were within 3 degrees of each other or the 
depths were within 5 dB, a qualitative agree- 
ment was scored. Larger differences in width or 
depth were scored as “wider” or “deeper.” 
Absolute scotomas were scored for width but 
were not scored for depth. 





Results 





Two of 42 patients could not return to com- 
plete testing on all three perimeters. The 40 
remaining patients ranged in age from 23 to 85 
years, with a mean of 64 years. Testing time 
was not recorded consistently, but was approx- 
imately 40 to 60 minutes at each perimeter for 
the one tested eye. Test time at the Octopus 
was slightly longer because all points were 
determined twice. 

Scotomas found by at least two perimeters 
were present in 71 (44%) of the 160 meridians, 
irregularities were present in an additional 46 
(29%), and 43 (27%) were considered normal. 

Overall, the incidence of definite disagree- 
ment among the perimeters was five of 160 
meridians (4.7%). Probable negative errors ac- 
counted for three (2.2%) and probable positive 
errors occurred in four (2.5%). When a much 
less restrictive criterion including all possible 
defects was used, disagreement among the pe- 
rimeters increased. Considering both probable 
and possible errors, the overall negative rate 
was 22.5 of 160 (14.2%) and the positive rate 
was similar (23 of 160, or 14.2%). It should be 
noted that these rates were calculated as per- 
centages of the total number of meridians, not 
percentages of the normals or abnormals, be- 
cause judgments of normality or abnormality 
were only relative, based on consensus agree- 
ment rather than an absolute standard. 

Table 3 shows the contributions of each pe- 
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TABLE 1 
SCORING OF DISAGREEMENTS AMONG PERIMETERS 
(CONSENSUS METHOD)“ 
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a R LAL CCC CCC 


PROBABLE POSSIBLE 
POSITIVE POSITIVE 
PERIMETER ERRORS ERRORS 
Tubingen 00+ 00? 
Octopus 0+0 070 
Humphrev +00 200 


PROBABLE POSSIBLE NO 
NEGATIVE NEGATIVE ERROR 
ERRORS ERRORS SCORED 
+QO+ 207007++7 +074 -+7477 
O++ 0777+00?+ +074 7+294+? 
++0 270 +7+ 700 +02? ++ 774+ | 


*4 = definite scotoma at least 3 degrees wide and 15 dB deep (10 dB on Tbingen); 0 = no defect present on visual field chart; ? = 
possible defect not meeting criteria for definite scotoma, such as scatter on multiple determinations, generalized depression, or focal 


depressions less than requisite depth. 


rimeter to the negative and positive error rates. 
The total disagreement score was highest for 
the Tübingen perimeter, 20 of 160 meridians 
(12.5%), intermediate for the Octopus, 15.5 of 
160 (9.6%), and least for the Humphrey, ten of 
160 (6.3%). Most of the Tubingen disagree- 
ments were in the negative category, whereas 
most of the disagreements assigned to the Oc- 
topus were in the positive group. The Hum- 
phrey disagreements were more evenly distrib- 
uted between negative and positive. 

When the perimeters were compared to each 
other by a sequential pairs format (Table 4), we 
found excellent agreement in all perimeter 
pairs for definite scotomas. When less restric- 
tive criteria were applied, including all possible 
defects, the agreement percentages declined 
but still remained high. Overall, the best agree- 
ment was between the automated Humphrey 
and Octopus perimeters, 132 of 160 meridians 
(82%), and was somewhat less when each was 
compared to the manual Tübingen perimeter, 
126 of 160 (79%) and 121 of 160 (75%), respec- 
tively. As a comparison, the 93% agreement 











levels (149 of 160) between Octopus runland 
run 2, performed in the same testing session, > 
should be noted. = 

On a qualitative basis, we compared absolute 
and relative defects defined by each perimeter. — 
Of the 160 meridian profiles, 41 showed at least - 
one point with a maximum intensity defect- 
within a scotoma on the Tubingen perimeter. 
Forty (97%) of the profiles with such a defect on 
the manual perimeter chart also showed a max 
mum luminosity defect on one of the automa 
ed perimeter charts. However, of the 63 meridi- 
ans with relative (definite or possible) defects — 
on the manual perimeter, 11 (17%) showed at — 
least one point with an absolute defect in the 
automated profiles. | : 

We compared the depth and breadth of scoto- 
mas as defined by each perimeter with a se- 
quential pairing format. The Tubingen perime- 
ter charts rarely showed scotomas wider or 
deeper than either of the automated perimeter 
charts (Table 5). Humphrey perimeter defects 
were deeper and wider slightly more often than 
those on the Octopus perimeter. 


TABLE 2 
SCORING OF DISAGREEMENTS AMONG PERIMETERS 
(PAIRS METHOD)” 


en LR tt NC Ce 


DISAGREE ON 


PERIMETER DEFINITE SCOTOMA 
Perimeter | +0 
Perimeter |i l -O+ 


DISAGREE ON 
POSSIBLE DEFECT AGREEMENT 
20 + 9+ 70 
0? P+ +90 


z4 = definite scotoma at least 3 degrees wide and 15 dB deep (10 dB on Tbingen); 0 = no defect present on visual field chart; ? = 
possible defect not meeting criteria for definite scotoma, such as scatter on multiple determinations, generalized depression, or focai 


depressions less than requisite depth. 


502 AMERICAN JOURNAL OF OPHTHALMOLOGY 


October, 1986 
eer epee 
TABLE 3 


DISAGREEMENT RATE IN VISUAL FIELD CLASSIFICATION 
(160 VISUAL FIELD MERIDIANS*) 


POSITIVE TYPE NEGATIVE TYPE ‘ene 
PERIMETER PROBABLE POSSIBLE TOTAL PROBABLE POSSIBLE TOTAL AGREEMENTS 
Tubingen 2 (1.3%) 3.5 (2.2%) 5.5 (3.4%) 3 (1.9%) 11.5 (7.2%) 14.5 (9.1%) 20 (12.5%) 
Humphrey 1 (0.6%) 3 (1.9%) 4 (2.5%) 0.5 (0.3%) 5.5 (3.4%) 6 (3.8%) 10 (6.3%) 
Octopus 1 (0.6%) 12.5 (7.7%) 13.5 (8.3%) O (0.0%) 2 (1.3%) 2 (1.3%) 15.5 (9.6%) 
Total 4 (2.5%) 19 (11.8%) 23 (14.4%) 3.5 (2.2%) 19 (11.9%) 23 (14.2%) 


“Octopus fields were performed twice. Each run was compared separately to charts from Tübingen and Octopus, then pooled to provide 


an average. 
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Discussion 





The outcome of comparisons of relative capa- 
bilities of perimeters was highly dependent on 
the criteria used for determination of abnor- 
mality.*’ Our requirement that a definite scoto- 
ma be at least 3 degrees wide and 15 dB deep 
(10 dB on the Tubingen perimeter) was restric- 
tive. However, we believed that it was impor- 
tant to choose criteria that clinicians might 
commonly use in evaluating routine visual field 
examinations. We believed that clinicians 


would view lesser degrees of abnormality as. 


suspicious, requiring other clinical criteria to 
help in diagnostic or therapeutic decisions. 
With a less restrictive criterion, some specific 
results would have changed but the general 
conclusions would not have been affected. 
Since our definition of a scotoma was restric- 
tive, representing marked visual field defects, 
low degrees of disagreement among the devic- 
es should be required to ensure that a device 
does not frequently miss true scotomas. Re- 


markably, only five of 160 (4.7%) of the meridi- 
ans showed positive or negative errors. Stated 
differently, a 95.3% agreement level was 
reached. As anticipated, when defects not 
meeting the scotoma criterion, generalized de- 
pressions, and scatter were considered, the 
disagreement level increased. Considering the 
degree to which glaucomatous visual field per- 
turbations fluctuate on repeated measurement” 
and over time, " an overall level of 26% disa- 
greement (42 of 160) seemed acceptable. Our 
study design required testing on each perime- 
ter to be performed on different days to mini- 
mize the effect of fatigue on performance. H 
However, both short-term fluctuations (varia- 
bility of multiple threshold determinations in 
the same test session) and long-term fluctua- 
tions (additional variability of threshold deter- 
minations occurring in different test sessions) 
were factors influencing reproducibility. 
Disagreements were relatively evenly dis- 
tributed between negative (two instruments 
showed defects while one did not) and positive 
(one instrument showed a defect while two did 


TABLE 4 
AGREEMENT BETWEEN PAIRS OF PERIMETERS 


et UUU 


DEFINITE SCOTOMA 
MERIDIANS 
Tubingen vs Humphrey 146 (91%) 
Tubingen vs Octopus’ 154 (96%) 


Humphrey vs Octopus’ 
Octopus run 1 vs. run 2 


156 (97%) 
160 (100%) 


ALL DEFECTS 
(DEFINITE AND POSSIBLE) 
KAPPA” MERIDIANS | KAPPA" 
9.3 126 (79%) 3.2 
11.0 121 (75%) 2.0 
11.6 | 132 (82%) 3.4 
12.4 149 (93%) 7.1 


“Kappa is a measure of nominal agreement between the perimeters. Values over 2.0 indicate probabilities of less than .05 that the 


observed agreement is explainable by chance alone. 


"Each Octopus run was compared separately to the other perimeters and the results were averaged. 








Vol. 102, No. 4 


Quantitative Visual Field Testing | 7 503. = 


TABLE 5 
COMPARISONS OF SCOTOMAS BETWEEN 
PAIRS OF PERIMETERS 
(NUMBERS OF VISUAL FIELDS) 


satanepeeanarenra errant bette Ee TNA A CIETY AE LOIN NDOT aaa Aaa 


PERIMETER SCOTOMA DEEPER* SCOTOMA WIDER’ 
Tubingen 0 1 
Humphrey 5 7 
Tübingen G 2 
Octopus 7 6 
Humphrey 2 4 
Octopus 0 2 


a vee EN SANAE NAAA AARETE AAAA 


*More than 5 dB deeper at maximum scotoma depth (relative 
scotomas only). 
‘More than 3 degrees difference in overall scotoma width. 


not) errors. It should be noted that these are 
measures of relative performance and are not 
comparable to false-negative (sensitivity) or 
false-positive (specificity) rates often used as 
benchmarks of performance against an abso- 
lute standard. 

The Tübingen perimeter showed the highest 
disagreement rate although it was only 3.2.% 
(five of 160 meridians) for definite defects and 
9.4% (15 of 160) for possible defects. It is not 
surprising that the two automated perimeters, 
both using random stimulus presentations and 
similar threshold bracketing strategies, should 
be more like each other than like the manual 
Tübingen perimeter. Most of the disagreements 
on the Tübingen perimeter were the negative 
type (normal while automated visual fields 
showed abnormality), probably accounted for 
by the nonrandom manual stimulus presenta- 
tions that tend to be anticipated by the pa- 
tient. 

A different method of analysis using sequen- 
tial pairs of perimeter charts produced similar 
results. A high degree of agreement was found 
between each pair when only definite scotomas 
were considered, with lesser but still good 
agreement when all possible defects were in- 
cluded. The kappa statistics were always above 
2.0, indicating significance of agreement at the 
5% level or better. Small differences among the 
perimeters’ relative tendencies to agree must 
be considered in that context. The Tubingen 
perimeter showed slightly lower agreement 
rates with the automated perimeters than was 
observed between the automated perimeters, a 
result parallel to that obtained in the consensus 
analysis. 

Both short-term and long-term fluctuation 


also tend to lessen the degree of agreement | 
between perimeters. An estimate of the effect 4 
of short-term fluctuation on the agreement per- — 
centages can be obtained by the internal com- 
parison of Octopus run 1 vs run 2. For definite 
scotomas the agreement was 100%. However, 
for all possible and definite defects, a 93% rate 
of internal agreement (149 of 160) for the two 
Octopus runs must be compared to agreement 
rates of about 75% to 80% between the other 
perimeters. The internal agreement rate would 
have been lower with more strict criteria for _ 
agreement, such as similar width and depth. 


This study protocol was not designed to esti- As 
mate long-term fluctuation, which would also 


be expected to reduce agreement rates between’ 
different perimeters, since testing occurred on 
different days. y 

When we made qualitative comparisons of 
the defects found on the meridian profiles, 
some typical characteristics of each perimeter 
relative to the others appeared. As found by — 
Heijl and Drance,” absolute defects in abnor- | 
mal areas of the visual field were more fre- . 
quently plotted by the automated devices. This — 
was true even though their usable testing range 
from the visual field baseline to zero sensitivity 
averaged 10 dB more than that of the Tubingen — 
perimeter, and absolute defects would theoreti- | 
cally need to be deeper to be recorded as such. | 
Defects plotted on the Tubingen perimeter | 
tended to be less wide and relative scotomas 7 
were less deep than those plotted by either — 
automated device. Although the Humphrey | 
perimeter had a few wider and deeper defects : 





than the Octopus perimeter, there was no con- : : “ 


sistent trend in that direction. 


We did not use point-to-point comparison of 
visual field thresholds determined by the three 
perimeters in this study for the following rea- cot 
sons: First, the decibel number recorded as = 
threshold at any point is a relative quantity, =- 
dependent on the maximum stimulus intensity ue 
of which each perimeter is capable. A maxi- _ 
mum intensity stimulus is set at 0 dB. Stimuli 
dimmer by 1 log unit are charted as 10 dB, by 2 = 
log units as 20 dB, and so on. Although the = 
Humphrey perimeter can project a 10,000-asb = = 
stimulus, the maximum intensities of the Octo- = 


pus and Tübingen perimeters are 1,000 asb. 
Second, the background intensity is different 


on the three devices, 3 asb on the Tübingen __ 
perimeter, 4 asb on the Octopus perimeter, and 
31.5 asb on the Humphrey perimeter. Dimmer 


background intensities produce a flatter foveal 
sensitivity peak and other shape changes in the © 
















normal visual field profile." Finally, it is proba- 
ble that register of the point locations among 
_ the three devices was not identical. For these 
- reasons, even with correction for mean thresh- 
ee a old, point-to-point comparison was neither 
-== possible nor desirable. 
- AH 40 of our patients were experienced in 
both automated and manual threshold perime- 
~ try, so learning effects were not thought to be 
prominent. All patients had known focal glau- 
-= comatous visual field defects at some locus, so 
-mild generalized depression of sensitivity may 
also have been present. Thus, it is not likely 
-that all meridians graded as normal were truly 
normal, even in cases where all three perimeter 
- charts agreed. 
© The excellent agreement of the three perime- 
- ters on meridional testing indicated that there 
= is scant difference in their quantitative clinical 
performance characteristics. The Tübingen pe- 
rimeter has long been regarded as a quality 
instrument which, when teamed with a trained 
_ technician and a cooperative patient, can pro- 
_. duce reliable quantitative visual fields. Howev- 
er, the requirement of an experienced perimet- 
_rist has caused many ophthalmologists to select 
automated perimetry as an attractive alterna- 
tive. It is reassuring that the Octopus 201 and 
¿© Humphrey perimeters seem to perform as well 
as the previously acceptable quantitative stan- 
dard. 
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A Proposed Mechanism for Increased Tear-Film 
Osmolarity in Contact Lens Wearers 






RR 


Jeffrey P. Gilbard, M.D., Kathleen L. Gray, B.A., and Scott R. Rossi, M.S. 


Contact lenses decrease corneal sensitivity 
and increase tear-film osmolarity. To deter- 
mine whether the decrease in corneal sensitiv- 
ity is responsible for the increase in tear-film 
osmolarity, we studied tear-film osmolarity in 
normal rabbits and rabbits with surgically 
induced keratoconjunctivitis sicca before and 
after the instillation of 0.5% proparacaine. 
Instillation of proparacaine resulted in a sig- 
nificant increase in tear-film osmolarity. De- 
creased corneal sensitivity, with a resultant 
decrease in tear secretory rates, is the most 
likely cause for increased tear-film osmolarity 
in wearers of hard contact and extended-wear 
soft contact lenses. 


TEAR-FILM OSMOLARITY is increased in kerato- 
conjunctivitis sicca,'” and it appears that sever- 
al mechanisms contribute to this phenomenon. 
First, with decreased tear secretion tear-film 
turnover (a function of the rate of tear secre- 
tion) declines,* and longer evaporation times 
concentrate the preocular tear film.’ Second, as 
tear volume declines but the interpalpebral sur- 
face area remains constant, tear-film evapora- 
tion has a greater effect on tear-film osmolarity. 
Third, Rolando, Refojo, and Kenyon’ found 
that the tear-film evaporative rate increased 
nearly twofold in patients with keratoconjunc- 
tivitis sicca. Finally, it is possible that lacrimal 
gland fluid osmolarity increases as flow rate 
declines, independent of the effect of evapora- 
tion. 

Farris, Stuchell, and Mandel®’ have demon- 
strated abnormally increased tear-film osmolar- 
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ity in normal wearers of hard and extended- > 
wear soft contact lenses. In these patients, tear. | 
osmolarity averaged between 310 and 323 - ce 
mOsm/L, which is significantly higher than — 
that in normal controls, but significantly lower : 
than that seen in patients with keratoconjunc- 
tivitis sicca. A significant increase of tear-film. 
osmolarity could not be confirmed in patients 
who use daily-wear soft contact lenses. a. 

Contact lens wear decreases corneal sensitiv- 
ity, and hard contact lenses decrease sensitivity. 
more than twice as much as soft contact lenses’ 
do.’ Furthermore, extended-wear soft contact 
lenses can decrease corneal sensitivity more 
than daily-wear soft contact lenses.*? We un- 
dertook this study to determine whether de-. 
creases in ocular surface sensitivity could lead — 
to increases in tear-film osmolarity. = 





Material and Methods 





Male and female New Zealand white rabbits _ 
(2 to 3 kg) were used. Experiments were per- — 
formed both on normal rabbits and on our- 
rabbit model for keratoconjunctivitis sicca.® — 
Briefly, in the model the lacrimal gland excreto- © 
ry duct and its orifice were cauterized and the 
nictitating membrane (with the nictitans gland) = 
and the harderian gland are removed. This > 
procedure results in an increase of tear-film 
osmolarity by postoperative day 1. All eyes 
with keratoconjunctivitis sicca were usedinthe — 
study no sooner than eight weeks after the time. _ 
of operation. Hg 

Microvolume tear samples were collected, 
and tear-film osmolarity was measured as pre- 
viously described." At time 0, a tear sample- 
was taken for osmolarity measurement. At one. 
minute, one drop of 0.5% proparacaine hydro- __ 
chloride was instilled, and at six minutes an- 
other tear sample was taken for osmolarity 
measurement. coe 

Analogous experiments were carried out ina _ 













-~ modified rabbit model for keratoconjunctivitis 
sicca. In these eyes the lacrimal gland excretory 
duct was closed by cautery, the nictitans and 
— harderian glands were removed, and, addition- 
ally, the meibomian gland orifices were closed 
by light cautery. 





Results 





> Before instillation of proparacaine hydro- 
= chloride, the mean + SEM tear-film osmolarity 
in normal rabbits measured 303 + 0.7 (SEM) 
-mOsm/L. Five minutes after proparacaine in- 
stillation, tear-film osmolarity increased sig- 
nificantly, to 318 + 3.7 (SEM) mOsm/L (n = 6) 
-(P<.02). Tear-film osmolarity in rabbit eyes 
with keratoconjunctivitis sicca averaged 313 + 
-0.4 mOsm/L before instillation of proparacaine. 
Five minutes after proparacaine instillation, 
_tear-film osmolarity increased significantly to 
-318 + 1.0 (SEM) mOsm/L (n = 10) (P<.01). In 
„another rabbit with surgically induced kerato- 
conjunctivitis sicca, tear-film osmolarity aver- 
aged 313 + 1.3 (SEM) mOsm/L (n = 11). After 
_ closure of the meibomian gland orifices with 
light cautery, osmolarity rose to 324 + 2.6 
<o (SEM) mOsm/L (n = 4, P<.02). Five minutes 
after proparacaine instillation, tear-film osmo- 
__ larity increased significantly to 331 + 4.1 (SEM) 
oo mOsm/L (n = 4, P<.05). The osmolarity 
Of proparacaine hydrochloride measures 
307 mOsm /L. 



















Discussion 





© Jordan and Baum” have demonstrated, using 
fluorophotometry, that topical proparacaine 
< decreases tear secretion in human eyes by 60% 
= to 75%. We have shown that topical propara- 
caine increases tear-film osmolarity in rabbit 
eyes, and we postulate that this increase results 
from decreases in tear secretion secondary to 
decreased ocular surface sensitivity. 

Contact lenses decrease corneal sensitivity,’ 
and our study shows that decreased corneal 
sensitivity leads to increased tear-film osmo- 
larity. | 

Two previous studies have examined tear- 
film turnover and tear secretion in contact lens 
wearers. Puffer, Neault, and Brubaker” studied 
turnover and secretion by fluorescein dye dilu- 
tion at least one hour after subjects had re- 











moved their contact lenses, and found no dif- 
ference between contact lens wearers and 
controls. However, corneal sensitivity recovers 
to nearly normal by one hour after contact lens 
removal.*!4 

Sørensen, Taagehgj, and Christensen" stud- 
ied tear turnover and secretion in soft contact 
lens wearers. While they found no decrease in 
tear secretion, they found that tear-film turn- 
over with a soft contact lens in place was three 
to four times smaller than normal because of 
the tendency of the lens to retain fluid. It seems 
likely that daily-wear soft contact lenses do not 
decrease corneal sensitivity sufficiently to de- 
crease tear secretion and increase tear-film os- 
molarity. The possibility that soft contact 
lenses can increase tear-film osmolarity by 
decreasing tear-film turnover remains to be 
explored. | 

Tear-film osmolarity increases to 318 mOsm/L 
after proparacaine instillation in both normal 
rabbit eyes and in eyes in which the main 
lacrimal gland excretory duct has been closed. 
This suggests that topical proparacaine and 
decreased corneal sensitivity decrease secre- 
tion from both accessory lacrimal gland tissue 
and the main orbital lacrimal gland. 

Rolando and Refojo have demonstrated that 
the evaporation rate from normal eyes increas- 
es by twofold to threefold after the instillation 
of one drop of 0.5% proparacaine, and postu- 
late that this increase is due to disruption of the 
oily layer of the tear film. While this effect may 
be operative in the current experiment, it does 
not seem to be the major mechanism of the 
increase in tear-film osmolarity after topical 
proparacaine instillation, since we observed 
the increase even after closure of the mei- 
bomian gland orifices. 

Our experiments suggest a mechanism for 
the increase in tear-film osmolarity observed in 
neurotropic keratitis, and for the ability of 
meibomian gland dysfunction to contribute to 
the development of increased tear-film osmo- 
larity. Decreased corneal sensitivity, with a 
resultant decrease in tear secretory rates, is the 
most likely cause for increased tear-film osmo- 
larity in wearers of hard and extended-wear 
soft contact lenses. 
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Donor Corneal Endothelial Striae 








Richard D. Grutzmacher, M.D., Donna Oiland, Brian R. McKillop, M.D., 
and Ann H. Bunt-Milam, Ph.D. 


Excessive traction during excision of donor 
- corneoscleral buttons can result in damage or 


=> death to corneal endothelial cells. This dam- 
age manifests as multiple peripheral and, less 
= commonly, central striae or stretch marks that 

= correspond to linear opacities at the level of 


the endothelium. The striae consist of parallel 
lines of degenerate endothelium, each line 


_ three to eight cells wide, and stain readily 
= with trypan blue, which is indicative of cell 


- damage or death. Light and electron microsco- 
py demonstrates cell membrane lysis with 
abrupt demarcation between abnormal and 
_ normal endothelial cells. The number of these 
striae correlates with the degree of traction or 
stretch applied during corneoscleral excision. 
Careful slit-lamp biomicroscopy of corneo- 
scleral buttons discloses endothelial striae in 
approximately 5% of specimens. Careful exci- 
sions of corneoscleral buttons are necessary to 
decrease the incidence and severity of endo- 
thelial striae. 


ENDOTHELIAL STRIAE in donor corneas were 
described in four cases by Roozitalab and col- 
leagues.' These striae consisted of parallel lines 
of disrupted or degenerated endothelium best 
visualized by slit-lamp retroillumination. It 
was believed that these striae were caused by 
stretching forces during excision of the corneo- 
scleral button and that they were a contraindi- 
cation to penetrating keratoplasty. In 1979, 
Roozitalab and coworkers! advocated an exci- 
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sion technique consisting of a scleral incision 
1 mm posterior to the corneoscleral limbus with 
a blade angled to enter the anterior chamber; 
curved corneal scissors were used to complete 
the excision, and care was taken to avoid col- 
lapse of the anterior chamber or distortion of 
the cornea. Subsequently, these authors modi- 
fied their technique and they have been instru- 
mental in establishing the following excision 
technique, currently recommended by the Eye 
Bank Association of America. 

A corneoscleral excision is performed with an 
initial scleral incision 2 to 3 mm posterior to the 
corneoscleral limbus. The scleral incision is 
completed using scissors, followed by separa- 
tion of the ciliary body attachments to the 
scleral spur without collapse of the anterior 
chamber.’ 

By careful slit-lamp biomicroscopy of donor 
corneoscleral buttons, we have detected endo- 
thelial striae in approximately 5% of 200 se- 
quential donor corneas. Such striae can be 
readily induced by excessive traction or stretch- 
ing forces during excision. We describe two 
representative cases of striae found on inciden- 
tal examination, including vital staining with 
trypan blue, and light and scanning and trans- 
mission electron microscopy. In addition, we 
compared two excision techniques with regard 
to severity and incidence of endothelial striae. 





Case Reports 





Case 1 

Enucleation was performed by an eye bank 
technician 3%2 hours after the death of this 
17-year-old male electrocution victim. The elec- 
trical contact did not involve the head or neck 
directly. Each globe was rinsed with 5 ml of 
bacitracin zinc, neomycin sulfate, and poly- 
myxin B-sulfate (Neosporin solution), placed in 
a moist chamber, and transported to the Lions’ 
Eye Bank at University Hospital, Seattle. 
Whole-globe slit-lamp evaluation showed no 
corneal abnormalities. The eyes were rinsed 
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with a mixture of boric acid, potassium chlo- 
ride, and sodium carbonate and the conjuncti- 
va was removed. The sclera was incised 2 to 
3 mm posterior to the corneoscleral limbus into 
the suprachoroidal space using a No. 11 Bard- 
Parker blade. Scissors were used to complete 
the scleral incision, maintaining a 2- to 3-mm 
rim of sclera for 360 degrees. Ciliary body 
attachments to the scleral spur were gently 
dialyzed without collapse of the anterior cham- 
ber. The corneosclera! button was placed in 
McCarey-Kaufman medium approximately five 
hours after death. The following day, multiple 
linear opacities were observed at the level of 
the endothelium (Fig. 1). These opacities were 
parallel and extended across the central cornea 
for variable lengths ranging from 3 to 8 mm. 
The intervening corneal endothelium appeared 
normal. These striae were most apparent cen- 
trally and appeared to originate from a single 
limbal focus. The fellow cornea showed similar 
but less severe endothelial striae. One corneo- 
scleral button was stained with 0.2% trypan 
blue in 0.9% sodium chloride for one minute. 
The button was placed with the endothelial 
side up and the trypan blue solution was 
placed in the corneal cup. The corneoscleral 





button was next rinsed by gentle submersion in 
three containers of boric acid, potassium chlo- 
ride, and sodium carbonate solution. Light mi- 
croscopy disclosed prominent cytoplasmic and 
nuclear staining of the endothelial striae and 
lack of staining of the remaining endothelium. 
The striae were variable in width, ranging from 
three to eight cells across (Figs. 2 and 3). 

One corneoscleral specimen was fixed in 2% 
paraformaldehyde-glutaraldehyde in 0.18M 
phosphate buffer. Half was processed in glycol 
methacrylate for light microscopy. Portions of 
the remaining half were processed for scanning 
electron microscopy and processed in epoxy 
resin for transmission electron microscopy. 
Light microscopy demonstrated alternating 
bands of normal endothelium and areas of 
endothelium showing cell membrane lysis and 
nuclear swelling (Fig. 4). The zones of damaged 
endothelium were four to five cells wide. Scan- 
ning electron microscopy of this cornea showed 
multiple endothelial striae (Fig. 5). The striae 
were resolved as rows of degenerate cells lack- 
ing surface membranes. The transition from 
abnormal to normal endothelium was abrupt. 
Frequent pairing of damaged endothelial cells 
was observed adjacent to the longitudinal mar- 


Fig. 1 (Grutzmacher and associ- 
ates). Case 1, right eye. Slit-lamp 
photomicrograph of multiple, lin- 
ear endothelial striae. Striae are 
parallel and extend across central 
endothelium, ranging in length 
from 3 to 8 mm. 








510 AMERICAN JOURNAL OF OPHTHALMOLOGY 


October, 1986 


eerie een ernest ppt oe 





Fig. 2 (Grutzmacher and associates). Case 1, right 
eye. Endothelial striae (trypan blue vital, x50). 


gins of endothelial striae (Fig. 6). Some margin- 
al endothelial cells appeared swollen but had 
intact cell membranes and appeared to overlap 
the adjacent normal endothelium, which 
showed a typical hexagonal pattern (Fig. 7). 
Transmission electron microscopy of an affect- 
ed area demonstrated normal endothelium ad- 
jacent to a lysed endothelial cell with swollen 
nucleus and free-floating mitochondria (Fig. 8). 
Case 2 

The eyes were enucleated by an eye bank 
technician within six hours of the death of this 
i4-year-old male drowning victim. Whole- 
globe slit-lamp evaluation showed no corneal 
abnormalities. The corneoscleral buttons were 
incised using the standard Eye Bank Associa- 
tion of America technique as described in Case 
1; they were placed in McCarey-Kaufman medi- 
um within eight hours of death. The following 
day, multiple linear opacifications were present 
at the endothelial level (Fig. 9). Trypan blue 
vital staining, light microscopy, and scanning 
electron microscopy demonstrated the changes 
also present in Case 1. 





Material and Methods 





Twelve paired donor globes were used to 
evaluate the relationship between excision 
technique and the incidence and severity of 
endothelial damage, including endothelial stri- 
ae. One globe of each pair was incised in the 
sclera 1 mm posterior to the corneoscleral lim- 
bus with a No. 11 Bard-Parker blade at an angle 
so as to enter the anterior chamber. The exci- 








Fig. 3 (Grutzmacher and associates). Endothelial 
striae three to five cells in width. Light cytoplasmic 
and dense nuclear staining is present (trypan blue 
vital, x 125). 


sion was completed using corneal section scis- 
sors, creating an incision anterior to the scleral 
spur. It was not possible to maintain the ante- 
rior chamber utilizing this excision technique. 
The fellow cornea was excised using the current 
Eye Bank Association of America recommend- 
ed technique. The sclera was incised 2 to 3 mm 
posterior to the corneoscleral limbus into the 
suprachoroidal space. The scleral incision was 





Fig. 4 (Grutzmacher and associates). Case 1. Cor- 
neal section perpendicular to endothelial striae. Al- 
ternating bands of abnormal and normal endotheli- 
um. Striae consist of disrupted cellular membranes 
and prominent nuclear swelling (arrows). Stroma (S) 
and Descemet’s membrane appear normal (hematox- 
ylin and eosin, x 470). 
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Fig. 5 (Grutzmacher and associates). Case 1. Scanning electron micrograph demonstrating abrupt transition 
from normal to abnormal endothelium. Striae consist of degenerated endothelial cells with disrupted cell 
membranes and swollen nuclei (x 300). 


completed using scissors, maintaining a 2- to this excision technique. The corneoscleral but- 
3-mm rim of sclera for 360 degrees. tons were placed in McCarey-Kaufman medi- 

This was followed by separation or dialysis of um for 24 hours. The buttons were then stained 
the ciliary body attachment to the scleral spur. for one minute with 0.2% trypan blue in 0.9% 
The anterior chamber was maintained during sodium chloride, then gently rinsed with a 





Fig. 6 (Grutzmacher and associates). Case 1. Scanning electron micrograph of area adjacent to endothelial i z . 
striae demonstrating clusters of cell lysis. Frequent pairing of damaged endothelial cells is observed (X500). o 
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Fig. 7 (Grutzmacher and associates). Case 1. Scanning electron micrograph shows marginal endothelial cell 
exhibiting edema with intact cell membrane. This cell overlies adjacent endothelium with minimal disruption in 
hexagonal pattern (x 2,150). 


mixture of boric acid, potassium chloride, and 
sodium carbonate. The corneoscleral buttons 
were examined by light microscopy and quali- 
tatively assigned an endothelial striae score 
ranging from 0 to 3+ (0, no striae; 1+, mild; 2+, 
moderate; and 3+, severe). In addition, we 
compared a careful vs a rough or traumatic 
corneoscleral excision (Eye Bank Association of 
America technique) in regard to the incidence 
of corneal endothelial striae. 





Results 


The Table depicts the result of trypan blue 
staining for each of the two corneoscleral exci- 
sion techniques. Eighty-three percent of cor- 
neoscleral buttons excised by the Eye Bank 
Association of America technique (Group B) 
and 100% of buttons excised by an incision 
anterior to the scleral space (Group A) were 


shown to have some degree of endothelial stri- 
ae by trypan blue staining. Two corneoscleral 
buttons in Group B and four in Group A 
showed striae visible by slit-lamp biomicrosco- 
py. These striae were observable within a few 
to 24 hours following excision of the corneo- 
scleral button. The Eye Bank Association of 
America technique (Group B) resulted in a 
lower severity of endothelial striae (P = .008, 
sign test) and less diffuse staining of the endo- 
thelium. 

Comparison of careful vs rough excisions 
demonstrated a dramatic increase in the severi- 
ty of corneal endothelial striae and diffuse 
staining using a rough technique. Corneal en- 
dothelial striae were visible by slit-lamp biomi- 
croscopy in virtually all specimens following 
rough excisions. 

Examination of 200 consecutive donor corne- 
as disclosed endothelial striae by slit-lamp bio- 
microscopy in 5% of cases in which the Eye 
Bank Association of America excision tech- 
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Fig. 8 (Grutzmacher and associates). Case 1. Transmission electron micrograph. Margin of endothelial striae 





Paani 


demonstrating disruptive endothelium with swollen nucleus (n) and free-floating mitochondria (arrow). 
Adjacent endothelial cells are structurally intact (e). Descemet’s membrane is unaffected (d) (x 6,600). 


nique was used. Donor endothelial striae were 
more frequent in young donors and following 
in situ (globe retained in orbit) excisions. Cor- 
neas with mild striae were used for transplanta- 
tion and no cases of primary graft failure have 
resulted. Endothelial striae in transplanted cor- 
neas are, in general, visible postoperatively for 
only a few days. 


Discussion 


Studies of endothelial survival in intermedi- 
ate storage media have reported endothelial 
striae since the mid-1970s.* There was little 
discussion, however, of donor corneal endo- 
thelial striae as a specific entity until the report 
by Roozitalab and associates.’ These authors 
believed that the striae resulted from imperfect 
technique in the excision of corneoscleral but- 
tons. They believed that stress lines were creat- 


ed while removing residual attachments from 
the ciliary muscle to the scleral spur during 
excision. Neubauer, Laing, and Leibowitz‘ sub- 
sequently reported endothelial striae observed 
by specular microscopy. They believed, howev- 
er, that the striped pattern of cellular damage 
resulted from folds in Descemet’s membrane 
secondary to stromal edema. Singh and associ- 
ates’ demonstrated endothelial striae with try- 
pan blue vital staining of donor corneas and 
thought they were created by manipulation of 
corneal disks during excision. Finally, Alfonso 
and associates’ recently coined the term “‘snail- 
tracks” of the corneal endothelium for the same 
entity and noted this abnormality following 
cataract extractions as well as in some donor 
corneas. 

We agree with Roozitalab and associates’ that 
excessive traction applied while excising donor 
corneoscleral buttons can result in damage or 
death to corneal endothelial cells. This damage 
manifests as peripheral and, less commonly, 
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‘Fig. 9 (Grutzmacher and associates). Case 2. Slit- 


_ lamp photomicrograph demonstrating multiple, lin- 


ear, parallel endothelial striae oriented toward single 


- limbal area. 


> central endothelial striae or stretch marks. The 
> striae correspond to linear opacities at the en- 
_dothelial level. The striae are best observed in 
stored donor corneal buttons using broad, di- 
rect illumination. The severity of endothelial 
_ §triae correlates with the degree of traction or 
© stretch applied during corneoscleral excision. 
< These striae are most readily observable a few 


hours to 24 hours following excision of the 


corneoscleral button, presumably reflecting 
gradual swelling of the damaged endothelial 
cells adjacent to normal endothelial cells. Clus- 
ters of lysed cells were commonly encountered 
adjacent to the ends of typical endothelial stri- 
ae. Of interest is the frequent pairing of dam- 
aged endothelial cells. This may represent a 
coalescence of damaged cells and an early re- 
pair mechanism, as described by Laing and 
associates’® and Neubauer and associates.’ 
Light and transmission electron microscopy 
demonstrated alternating bands of normal and 
damaged endothelium, but did net show verti- 
cal cracks in Descemet’s membrane, as previ- 
ously noted.! 

Endothelial striae appear to be more preva- 
lent in young donors and following in situ 
(globe retained in orbit) excisions. A higher 


TABLE 
ASSESSMENT OF ENDOTHELIAL STRIA FOLLOWING 
TRYPAN BLUE STAINING CREATED BY TWO 
CORNEOSCLERAL EXCISION TECHNIQUES* 





DONOR ENDOTHELIAL STRIAE 
A B 

J 1+ 1+ 
2 2+ 0 
3 2+ 0 
4 3+ 1+ 
5 i+ 1+ 
6 1+ 1+ 
7 3+ 1+ 
8 a+ 1+ 
q 3+ 2+ 

10 3+ {+ 

14 2+ 1+ 

12 i+ 1+ 


"A indicates corneoscleral excision with t-mm scleral button 
entering anterior chamber; B, corneoscleral excision with 2- to 
3-mm scleral buttons (Eye Bank Association of America recom- 
mended technique}. Scored as follows: no visible striae, 0: mild 
endothelial striae, 1+; moderate striae, 2+; and severe striae, 
3+. Decreased severity of endothelial striae with B is statistically 
sianificant (P= .008). 


incidence of endothelial striae in young donors 
is surprising, as younger cells would be expect- 
ed to be more resistant to trauma. Firmer adhe- 
sion between the longitudinal ciliary muscle 
and scleral spur in young donors may account 
for the higher perceived incidence in this 
group. Alternatively, the higher prevalence 
may be explained by a larger percentage of in 
situ excisions in our younger donors. In situ 
excisions can be more traumatic than excisions 
following enucleation because of eyelid edema 
and space restraints from the eyelid speculum. 

The electrical current in Case 1 involved the 
extremities and torso with ‘no direct head in- 
copy showed no endothelialst striae. Corneal en- 
dothelial striae were visible only following cor- 
neoscleral button excision. Although it remains 
possible that the electrical current was related 
to the development of endothelial striae in this 
case, we believe that a causative association is 
unlikely. 

Vital staining with trypan blue readily delin- 
eated damaged endothelial cells.’" Trypan 
blue does not penetrate intact endothelial cells. 
Damaged cells allow penetration, resulting in 
mild cytoplasmic and dense nuclear staining. 
Trypan blue readily stains corneal endothelial 
striae, allowing comparison of various excision 





Vol, 102;No. 4 





Donor Corneal Endothelial Striae - 








techniques as to the extent of induced endothe- 
lial damage. A lower incidence of both diffuse 
endothelial damage and severity of endothelial 
striae was found with the recommended Eye 
Bank Association of America technique. Of 
interest was the occurrence of mild endothelial 
striae as demonstrated by trypan blue vital 
staining in most donor corneoscleral buttons, 
regardless of technique. 

Similar types of endothelial damage can be 
encountered in other entities. A study by 
Norn’ has demonstrated linear endothelial 
damage during cataract extractions with the 
use of intraoperative trypan blue staining. Sub- 
sequent experimental studies have likewise 
demonstrated linear endothelial damage due to 
stretch forces in cataract surgery.” A more 
recent report presented clinical and specular 
microscopy of endothelial striae following cata- 
ract extraction.® 

Traumatic posterior annular keratopathy 
manifests as small endothelial rings beneath 
points of nonpenetrating corneal foreign bod- 
ies.°7 These rings consist of disrupted and 
swollen endothelial cells caused by stretch 
forces during foreign body impact.** This phe- 
nomenon of traumatic endothelial rings repre- 
sents another example of stretch-induced en- 
dothelial damage. 

Careful excision of corneoscleral buttons 
should decrease the incidence and severity of 
endothelial striae. Eye bank technicians should 
adhere strictly to the recommended Eye Bank 
Association of America guidelines. 
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Chronic Keratitis Caused by Mycobacterium gordonae 


Mary Beth Moore, M.D., Catherine Newton, M.D., and Herbert E. Kaufman, M.D. 


We treated a patient with chronic keratitis 
caused by Mycobacterium gordonae, a slow- 

= growing, atypical mycobacterium not previ- 
~ ously reported as a cause of corneal infection. 
The patient was a 34-year-old man who was hit 
in the eye with some vegetable matter while 
gardening. Initially, the patient was treated 
for a presumptive diagnosis of herpes simplex 
keratitis. Because of progression of the kerati- 
tis, a lamellar corneal biopsy was performed 
3% years later and the definitive diagnosis 
-was made. Subsequently, a penetrating kerato- 
_ plasty was performed and the patient's condi- 
tion then remained stable. The diagnosis of atyp- 
-ical mycobacterium should be considered in a 
: ` patient with an indolent corneal ulcer. Lamellar 
-. corneal biopsy may disclose the pathogen when 
~ the infection is deep, chronic, or partially treated. 












THE MYCOBACTERIA can be divided into three 
groups: obligate pathogens, facultative patho- 
gens, and environmental saprophytes. Obli- 
gate pathogens include Mycobacterium tubercu- 
losis and M. leprae, which do not normally 
multiply outside vertebrate hosts. Facultative 
pathogens are ubiquitous organisms found in 
soil and water. They affect animals more often 
= than man, but have become more prominent in 
the spectrum of human diseases in the last 20 
-= years. They were first known as the “atypical” 
or “anonymous” bacteria. 

Atypical mycobacteria grow well on media 
commonly used for culture of M. tuberculosis 





Accepted for publication July 28, 1986. 

From the Lions Eye Research Laboratories, LSU Eye 
Center, Louisiana State University Medical Center 
School of Medicine, New Orleans. This study was sup- 
ported in part by Public Health Service grants EY05800 
(Dr. Moore), EY05803 (Dr. Newton), and EY02580 (Dr. 
Kaufman) from the National Eye Institute, National 
Institutes of Health, Bethesda, and a Heed-Knapp Fel- 
lowship and the Wellcome Research Fellowship (Dr. 
Newton). 

Reprint requests to Herbert E. Kaufman, M.D., LSU 
Eye Center, 136 South Roman St., New Orleans, LA 
70112. 


and may also grow on routine bacterial media. 
Runyon’s classification of the atypical mycobac- 
teria was based on the rate of growth (slow 
growers in Groups I to HI, rapid growers are 
included in Group IV) and pigment produc- 
tion.’ Initially, most atypical mycobacteria were 
thought to be saprophytes since they were 
incapable of producing clinical infection in lab- 
oratory animals. However, their potential for 
human infection has become increasingly rec- 
ognized. Usually considered to be opportunis- 
tic pathogens, they produce chronic, localized 
infections. They have been found as contami- 
nants in pharmaceutical preparations, hemodi- 
alysis fluids,* and swimming pools.! 

Since the first report of mycobacterial corneal 
infection in man by Turner and Stinson? in 
1965, there have been numerous additional 
reports.*" Ten of the cases were caused by M. 
fortuitum and seven by M. chelonei. Both of 
these mycobacteria belong to Group IV (rapid 
growers). Because both are highly resistant to 
drugs used for therapy of infections due to M. 
tuberculosis, they should not be tested against 
these agents. However, they are susceptible to 
other drugs, including amikacin, doxycycline, 
cephalosporins, and sulfonamides.” To our 
knowledge, this is the first reported case of 
keratitis caused by M. gordonae, which belongs 
to Group H (slow growers). 


Case Report 


A 34-year-old man was examined by one of 
us (H.E.K.) in October 1981; he reported a 
one-week history of a foreign-body sensation 
in his right eye. This began when he felt some- 
thing hit his eye while using a ‘“‘weed-eater,”’ 
which consists of a long handle, at the end of 
which is a small motor that spins a piece of 
plastic wire approximately 8 inches long. This 
rapidly spinning cord acts as a blade and is 
used to cut weeds and grass along sidewalks or 
under shrubs. 

On examination, visual acuity was R.E.: 
20/25 and L.E.: 20/20. The corneal epithelium 
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Fig. 1 (Moore, Newton, and Kaufman). Small cor- 
neal infiltrate initially. 


was intact, and there was a small anterior 
stromal infiltrate (Fig. 1). No foreign body was 
seen in the cornea. The anterior chamber was 
clear and deep. The remainder of the examina- 
tion disclosed no abnormalities. A presumptive 
diagnosis of herpes simplex keratitis was made 
and vidarabine ointment was prescribed. The 
keratitis appeared to respond to this treatment. 

Two months later, the patient had ocular pain 
and was again treated with vidarabine oint- 
ment. In addition, administration of 
fluorometholone was begun. Four weeks after 
this visit, what was believed to be a corneal 
dendrite, as well as inferior central punctate 
epitheliopathy, was noted. Fine keratic precipi- 
tates were seen on the endothelium. There was 
2+ cells and flare in the anterior chamber and 
pigment on the anterior lens capsule. Viral 
cultures were obtained and topical administra- 
tion of trifluridine was begun. Cultures were 
negative. 

In February 1982 the eye became more in- 
flamed. Visual acuity was 20/30. The upper 
tarsal conjunctiva had a 3+ follicular reaction. 
A subepithelial scar was present at the site of 
the previous “dendrite.” Medicamentosal con- 
junctivitis was diagnosed, and all topical medi- 
cations were stopped. 

Three years later the patient was again re- 
ferred to one of us (H.E.K.). The patient had 
been followed up by his local ophthalmologist 
and had been treated for herpes simplex kerati- 
tis with topical corticosteroids and trifluridine, 
without improvement. The keratitis continued 
to worsen, and the patient complained of pain 
and photophobia in the right eve that had been 
present for the past three years. Visual acuity 
was R.E.: 20/100 and L.E.: 20/20. The right eye 


Fig. 2 (Moore, Newton, and Kaufman). Dense 
white, ring-shaped, midstromal infiltrates seen 312 
years later. 


was markedly inflamed. There was diffuse con- 
junctival injection and blepharoptosis of the 
upper eyelid. A dense, cheesy, white, deep, 
ring-shaped infiltrate was present in the right 
cornea (Fig. 2). There were satellite extensions 
toward the corneoscleral limbus temporally 
and an overlying epithelial defect. The anterior 
chamber had trace cells and flare. A corneal 
biopsy was scheduled and in the interim, topi- 
cal application of corticosteroids was stopped. 
The patient had severe ocular pain 24 hours 
later and a 15% hypopyon. Topical and system- 
ic corticosteroids were begun. 

A 5-mm lamellar biopsy was performed with 
a Castroviejo trephine set at 0.25 mm. Addi- 
tionally, the base of the biopsy site was scraped 
and cultures were obtained. The scrapings 
were placed on blood agar, chocolate oe) 
Sabouraud’s agar, and Lowenstein-Jensen me 
dium, and in thioglycollate medium, a 
transport medium, and viral transport medi- 
um. Fresh tissue was placed in saline, macerat- 
ed, and placed on an Escherichia coli-coated, 
nonnutrient agar plate to culture for Acan- 
thamoeba. The lamellar biopsy specimen was 
divided, and portions were processed in buff- 
ered formalin solution, glutaraldehyde, and 
Michel’s immunofix. Formaldehyde-fixed tis- 
sue was embedded in Paraplast and sectioned; 
sections were stained with hematoxylin and 
eosin, periodic acid-Schiff, tissue Gram’s, 
Gomori’s methanamine silver, and acid-fast 
stains. The hematoxylin and eosin-stained sec- 
tions showed eosinophilic, rodlike structures 


within the stroma. Tissue Gram’s stain dis- 9. 
played gram-positive rods, which were acids ii 


fast (Fig. 3). Few inflammatory cells were seen. 
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Fig. 3 (Moore, Newton, and Kaufman). Biopsy site 
at the 9 o’clock meridian. 


After 12 days, a colony grew on the 
Lowenstein-Jensen medium and was subse- 
quently identified as M. gordonae. Susceptibility 
testing was carried out, using an agar disk- 
diffusion method. The organism was found to 
be susceptible to ethambutol (5 pg/ml), rifam- 
pin (5 pg/ml), paraminosalicylamid (2 pg/ml), 
streptomycin (2 pg/ml), and amikacin (2 
ug/ml). 

After the lamellar biopsy, topical and system- 
ic administration of corticosteroids was contin- 
ued. Additionally, topical administration of 
amikacin (20 mg/ml) was empirically started. 
Two weeks later, the inflammation had subsid- 
ed and a penetrating keratoplasty was per- 
formed. The graft margins were free of organ- 
isms, Postoperatively, systemic and topical 
treatment with corticosteroids and amikacin 
was slowly tapered off. The graft has remained 
clear. 


Discussion 


Atypical mycobacterium keratitis is an un- 
common disease. In 15 of 17 previously report- 
ed cases, there was antecedent trauma, includ- 
ing surgical trauma (Table). A review by 
Turner“ emphasizes the major points concern- 
ing atypical mycobacterial infections of the cor- 
nea: (1) resistance to medical therapy; (2) po- 
tentiation of infection by corticosteroids or 
altered immune status; (3) resemblance to 
“diphtheroid” gram-positive bacilli on Gram’s 
staining; (4) detection with acid-fast staining; 
(5) surgical excision indicated in treatment. 

The diagnosis of atypical mycobacterium 


should be considered when one is faced with a 
patient who has an indolent corneal ulcer, 
especially a patient who has a history of previ- 
ous trauma or who is immunocompromised. A 
lamellar biopsy specimen may disclose the 
pathogen when the infection is deep, chronic, 
or partially treated. In other slow-growing 
atypical mycobacterial infections, such as the 
lymphadenitis resulting from M. scrofulaceum, 
surgical debridement is the treatment of 
choice. Because some of the atypical myco- 
bacteria replicate slowly and are relatively re- 
sistant to chemotherapy in vivo, medical treat- 
ment alone may not be effective. Surgical 
debridement in the form of penetrating kerato- 
plasty combined with medical treatment may 
be the best therapy, as demonstrated in this 
case and others." 

Another common denominator seen in this 
and previous cases is that of marked pain asso- 
ciated with the keratitis. Pain relief in a process 
of this chronicity can be most difficult. We 
chose to use an alcohol-lidocaine block, which 
we believe is preferable to long-term narcotic 
analgesia or long-term topical corticosteroid 
treatment. 

The clinical picture of a ring infiltrate with an 
intact epithelium is reminiscent of stromal her- 
pes simplex keratitis and Acanthamoeba kerati- 
tis. The deep stromal involvement with intact 
epithelium and the history of injury, combined 
with the negative culture results, suggested the 
need for a tissue diagnosis by means of lamellar 
biopsy. The acid-fast organisms were observed 
in the biopsy specimen. The species of the 
pathogen was identified two weeks later. 

Previous reports have described the concom- 
itant anterior chamber reaction as ranging from 
minimal to frank hypopyon. The biopsy speci- 
men from this case had a conspicuous lack of 
inflammatory cells (Fig. 4), both acute and 
chronic, which was probably the result of con- 
tinuing the topical corticosteroid treatment for 
some years. The immediate withdrawal of cor- 
ticosteroids resulted in the marked anterior 
chamber reaction and hypopyon. 

Turner and Stinson’ attempted to develop 
animal models of mycobacterium keratitis in 
rabbits, and were successful only when the 
host’s defense mechanisms were altered with 
either corticosteroids or immunosuppressive 
agents such as cyclophosphamide.* They had 
shown that previous infection with herpes sim- 
plex keratitis did not predispose the animal to 
superinfection with mycobacterium. 

In vitro susceptibility testing of M. fortuitum 
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TABLE 


REPORTED CASES OF ATYPICAL MYCOBACTERIAL KERATITIS 


AGE (yrs) 
AND SEX METHOD OF 
INVESTIGATORS YEAR OF PATIENT HISTORY DURATION DIAGNOSIS 
Turner & Stinson? 1965 17,M Metallic foreign 4 mos Sabouraud's 
body at paper mili culture 
Levenson & 1966  23,M Metallic foreign 6 mos Thioglycollate, 
Harrison* body at machine blood agar 
shop 
zimmerman, Turner, 1969  72,M Irritated eye for 1 yr Corneal button 
& McTigue? 20 years culture 
Wunsh & 1969 30,M Suture removal after 2wks Corneal button 
associates? penetrating kerato- 
plasty for kerato- 
conus 
Lauring, Wergeland, 1969 22,M Struck with tele- 5wks Lowenstein- 
& Sack” phone cable Jensen medium, 
MacConkey’s agar 
Willis & Laibson® 1971 55,M Welder, flash 5 mos Sabouraud’s 
burn medium 
Lazar & 1974 60,M Foreign body, 5mos Lowenstein-Jensen 
associates? gardening medium 
42,M Foreign body ? Scraping 
53,M Foreign body ? Scraping 
20,M Foreign body Scraping 
Gangadharem, 1978 39,F Dendritic lesion Lowenstein-Jensen 
Lanier, & Jones'® medium 
Meisler, 1982 35,M Welder, metallic 2¥2 mos Blood agar 
Friedlander, foreign body 
& Okumoto" 
Mirate & 1983 84,F Foreign body, 5wks Blood agar 
associates‘? raking leaves 
Dansby & 1983 60,M Suture abscess 3days Culture 
associates’? after penetrating 
keratoplasty 
Newman & 1984 76,F Needle posterior 10 wks Corneal scraping, 
associates!‘ capsulotomy button culture 
80, F Needle posterior 3 wks Corneal button 
capsulotomy culture 
67,M Suture removal ? Corneal scraping 
after penetrating and culture 
keratoplasty 


ORGANISM 


M. 


M. 


ZS 5 


fortuitum 


fortuitum 


. fortuitum 


. fortuitum 


. fortuitum 


. fortuitum 
. fortuitum 
. fortuitum 
. fortuitum 


. fortuitum 
. chelonei 


. chelonei 


. chelonei 


. chelonei 


. chelonei 


. chelonei 


. cheionei 





TOPICAL MEDICATIONS 
AND OUTCOME 


Healed; streptomycin, 
kanamycin, neomycin 

Ether cautery twice; 
lamellar keratoplasty 


Sulfathiazole, neomycin, 
tetracycline; enucleation 
Enucleation 


Conjunctival flap; 
erythromycin; 
visual acuity 20/20 

Healed; kanamycin 


Streptomycin, 
kanamycin 

Rifampin, streptomycin, 
kanamycin 

Rifampin 

Rifampin 

Kanamycin, erythromycin, 
gentamicin; penetrating 
keratoplasty; graft 
clear 16 months 
after surgery 

Amikacin; penetrating 
keratoplasty 


Amikacin; penetrating 
keratoplasty, graft — 
clear 6 months after 
surgery 

Amikacin, resolution 


Amikacin, erythromycin; 
penetrating keratoplasty 

Tobramycin; penetrating 
keratoplasty 

Amikacin, resolution; 
penetrating keratoplasty 
for scar 





and M. chelonei has shown these organisms to 
be sensitive to amikacin.*’"” Since all previous 
reports of mycobacterium keratitis were attrib- 
uted to either M. fortuitum or M. chelonei, we 
elected to treat the patient empirically with 
amikacin. 


Mycobacterium gordonae, formerly know . 


M. aquae (the tap water bacillus), 
scotochromogenic organism that, unt 
was thought to be clinically insignifica 
found in soil and water, and in the sput 


gastric contents of patients without active 
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Fig. 4 (Moore, Newton, and Kaufman). Section of 
corneal biopsy specimen. Note multiple acid-fast 
organisms and relative lack of inflammatory cells 
(acid-fast, x 200). 


fection. It is the least pathogenic of the Runyon 
Group II mycobacteria. Previously reported 
cases include meningitis in a child with a hy- 
drocephalic shunt,” granulomatous peritonitis 
in an alcoholic,” prosthetic aortic valve infec- 
tion following dental work,” synovitis,“ and 
chronic cutaneous granuloma and fatal sepsis 
in a patient with acquired immune deficiency 
syndrome.” To our knowledge, this is the first 
reported case of chronic keratitis caused by M. 
gordonae. 

Antecedent trauma seems to be a common 
denominator in mycobacterium keratitis. Since 
M. gordonae is found in water and soil and since 
the initial injury occurred in association with 
the use of a weed-eater, it seems likely that this 
was the time of inoculation (some 3 1/2 years 
before making the definitive diagnosis). Al- 
though the diagnosis of long-term M. gordonae 
infection cannot be proven conclusively, early 
virus cultures were negative, and the apparent 
response to antiviral therapy may have been 
merely an amelioration of symptoms produced 
by concurrent corticosteroid therapy. Ultimate- 
ly, prolonged topical corticosteroid use may 
have allowed this relatively nonpathogenic, 
slow-growing organism to flourish. 
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Topical Ketoconazole for Experimental Candida Keratitis 
in Rabbits 


Yasuhisa Ishibashi, M.D., and Herbert E. Kaufman, M.D. 


Topical ketoconazole (2% ointment three 
times per day for three weeks) markedly re- 
duced the severity of keratitis produced with 
Candida albicans inoculation in the right 
eyes of 20 rabbits. Clinical scores of affected 
eyes were significantly lower in the treated eyes 
than in the controls, which consisted of the 20 
inoculated but untreated left eyes of the same 
rabbits. All cultures of corneal scrapings from 
the treated eyes were negative on the 12th day 
_ after inoculation, while two cultures were still 
. positive at the end of the experiment (day 21) 
in the control eyes. Histopathologic examina- 


< tion showed less severe inflammatory changes 


in the treated eyes than in the control eyes. 


FUNGAL INFECTIONS of the cornea have great- 
ly increased during the last 30 years,'” but there 
are few antifungal agents that are both effective 
and nontoxic to the eye. The imidazole antifun- 
gal agent ketoconazole has a broad spectrum of 
activity and low toxicity.’ It has proven to be 
safe and effective against bbth human‘? and 
experimental animal®’ mycoses by oral admin- 
istration. We also reported the value of oral 
ketoconazole in the treatment of human’ and 
experimental rabbit keratomycosis. The pur- 
pose of this investigation was to evaluate the 
effectiveness of topical ketoconazole against 
experimental Candida keratitis in rabbits. 
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Material and Methods 


Inoculum—An isolate of Candida albicans 
from a patient with cutaneous candidiasis was 
inoculated on Sabouraud’s dextrose agar and 
cultured for three days at 25 C. Yeast cells were 
suspended in saline, counted with a hemacy- 
tometer, and adjusted to a concentration of 10° 
cells/ml. 

Animals—We used 20 male white rabbits 
bred and raised at the Tokyo Medical and 
Dental University. Each weighed approximately 
2 kg. 

Pretreatment—Both eyes of 20 rabbits re- 
ceived a subconjunctival injection of dexameth- 
asone sodium phosphate (0.8 mg) every day for 
five days. Inoculation was performed on the 
last day of this pretreatment period. 

Inoculation procedure—This method has 
been described previously.*" The animals were 
anesthetized with intravenous pentobarbital 
sodium and benoxinate hydrochloride was in- 
stilled topically. A pediatric eyelid speculum 
was inserted. With observation through an 
operating microscope, a 27-gauge needle was 
inserted into the central corneal stroma to a 
depth of about one-half the corneal thickness. 
A second blunt-tipped 27-gauge needle, insert- 
ed through the same needle track, was used to 
create an intralamellar pocket. A 10-pl aliquot 
of the inoculum, containing 10‘ organisms, was 
injected into the intralamellar pockets in both 
eyes of all rabbits. 

Therapy—The right eyes of all rabbits re- 
ceived 2% ketoconazole (5-mm strip) ointment 
applied topically three times a day for three 
weeks beginning on the day after inoculation. 
The left eyes received the vehicle (petrolatum 
ophthalmic ointment) without the drug three 
times a day for the same period as a control. 

Evaluation of ocular infections—Both eyes 
of ail rabbits were randomly examined by slit 
lamp every day for three weeks. The severity of 
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TABLE 1 
GRADING OF OCULAR INFECTION 





SITE AND INTENSITY OF INFECTION SCORE 


Corneal ulcer 


Diameter <2 mm 1 

Diameter 2 to 4 mm 2 

Diameter >4 mm 3 
Haze of peripheral cornea 

Mild 1 

Moderate 2 

Gross 3 
Protrusion of cornea 1 
Perforation of cornea 2 


Exudate in anterior chamber and posterior 
corneal surface plaque 
Mild 1 
Gross 2 
Hypopyon 
Height <1 mm 
Height 1 to 3 mm 
Height >3 mm 
Hyphema 
Infection of the iris 
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the inflammatory reactions of the cornea, ante- 
rior chamber, and iris were evaluated and 
scored (Table 1). We considered the sums of the 
scores for the cornea, anterior chamber, and 
iris representative of the severity of the ocular 
infections. 

Direct examination and cultures—On the 
third day after inoculation, we used direct ex- 
amination of corneal stroma and cultures of 
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corneal specimens to confirm the presence of C. 
albicans as the cause of the corneal lesions. 
Cultures of corneal specimens were also done 
on days 6, 9, 12, 15, 18, and 21. 

Histopathologic findings—At the end of the 
experiment (21 days after inoculation), several 
eyes were enucleated, fixed in 10% formalde- 
hyde solution, and mounted in paraffin. Sec- 
tions were stained with PAS and hematoxylin 
and eosin for histopathologic study. 





Results 





All 40 eyes inoculated with fungus devel- 
oped corneal lesions. Direct examination of the 
corneal stroma showed yeast cells and pseudo- 
hyphae, and cultures of corneal specimens con- 
firmed the presence of C. albicans in all cases. 

Clinical efficacy—The 2% ketoconazole oint- 
ment was well tolerated, and no toxic reactions 
were observed. We noted marked improvement 
of clinical features in treated eyes compared 
with untreated control eyes during the 21-day 
administration of ketoconazole (Fig. 1). In con- 
trol eyes, moderate corneal ulcers, dense cor- 
neal haze, neovascularization from the corneo- 
scleral limbus, and severe injection of the iris 
were seen on the 14th day after inoculation 
(Fig. 2). At the same time, the treated eyes 
showed small corneal ulcers and slight injec- 
tion of the iris (Fig. 3). Statistical analysis of 
clinical scores using the Wilcoxon two-sample 
test showed significant differences between 
treated and control eyes (P<.001). 


Fig. 1 (Ishibashi and Kaufman). Average 
clinical scores of Candida keratitis in control 
(solid line) and treated (dashed line) eyes. 
The severity of keratitis was significantly 
lower in treated eyes than in control eyes by 
analysis of total scores for experimental per- 
iod of 21 days (P<.001). Vertical lines indi- 
cate 1 S.D. 
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Fig. 2 (Ishibashi and Kaufman). Moderate white 
corneal ulcers, dense corneal haze, large hypopyon 
in anterior chamber, and neovascularization from 


the corneoscleral limbus in control eye two weeks 
after inoculation. 


Cultures of corneal specimens—Table 2 
shows the results of the cultures of corneal 
specimens. All 20 control eyes were positive for 
fungal growth on the third day after inocula- 
tion. Although the numbers of positive cul- 
tures decreased as the infection progressed, 
two cultures were still positive at the end of 
the experiment, 21 days after inoculation. In 
the treated eyes, all cultures were positive on the 
third day after inoculation but no positive cul- 
tures were obtained on the 12th day after inoc- 
ulation. We used Kaplan and Meier's" life table 
method to analyze the numbers of positive 
cultures in the treated and untreated groups on 
successive days after inoculation. The differ- 
ence between the two groups was significant on 
the 12th day after inoculation (P<.05). 


TABLE 2 
RESULTS OF CULTURES FROM CORNEAL SCRAPINGS 


eee 
NO. OF POSITIVE CULTURES 


TREATED EYES CONTROL EYES 


DAY AFTER INOCULATION (NO. = 20) (NO. = 20) 
Day 3 20 20 
Day 6 10 16 
Day 9 6 12 
Day 12* 0 8 
Day 15 0 6 
Day 18 0 3 
Day 21 0 2 


INE 
*Significant difference at P <.05. 
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Fig. 3 (Ishibashi and Kaufman). Small corneal ul- 
cers surrounded by infiltrates and mild iris injection 
in treated eye two weeks after inoculation. 


Histopathologic examination—In the control 
eyes, we found marked infiltration of inflam- 
matory cells and substantial destruction of the 
corneal stroma (Fig. 4); pseudohyphae were 
surrounded by inflammatory cells (Fig. 5). In 
the treated eyes, we found inflammatory cells, 
minimal stromal destruction, and little epithe- 
lial proliferation (Fig. 6). 





Discussion 





When choosing antifungal agents to treat 
keratomycosis, ophthalmologists are con- 
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Fig. 4 (Ishibashi and Kaufman). Inflammatory cell 
infiltration in cornea, destruction of corneal stroma 
(S), and little infiltration (arrows) in anterior cham- 
ber in control eye 21 days after inoculation (PAS, 
x 100). 
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Fig. 5 (Ishibashi and Kaufman). Marked infiltra- 
tion of inflammatory cells and growth of pseud- 
ohyphae (arrows) in corneal stroma in control eye 21 
days after inoculation (PAS, x 400). 


cerned about the severe toxicity, poor intraocu- 
lar penetration, and limited antimycotic spec- 
trum of the antifungal drugs currently 
available. Amphotericin B is effective against 
superficial fungal ulcers but not against deeper 
fungal keratitis. This drug is also irritating to 
the eye when used topically at high concentra- 
tions and toxic when administered intrave- 
nously. Natamycin, a broad-spectrum antifun- 
gal agent with low ocular toxicity, is effective 
for superficial fungal keratitis but not against 
deeper ulcers because of its poor intraocular 
penetration.! Oral flucytosine is not toxic and is 
well tolerated, but is useful only against a 
limited range of ocular pathogenic fungi.’ 

Ketoconazole is a relatively new water- 
soluble imidazole derivative active in vitro 
against a large number of fungi, including 
some ocular pathogens, especially C. albicans.’ 
The biologically determined antifungal plasma 
levels in humans range from 1 to 6 pg/ml 
during the first eight hours after oral adminis- 
tration of 200 mg of ketoconazole.* Ketocona- 
zole penetrates the cornea and aqueous humor 
well when administered orally, topically, or 
subconjunctivally but penetrates the vitreous 
poorly by any route of administration. Topical 
ketoconazole does not influence closure of ex- 
perimentally produced corneal epithelial de- 
fects in rabbits! and is well tolerated in the 
eye, 179 

Bisschop and associates‘ reported that oral 
ketoconazole was effective in the treatment of 
human vaginal candidiasis while producing no 
serious side effects. Jones, Simpson, and Artis’ 





Fig. 6 (Ishibashi and Kaufman). Minimal infiltra- 
tion of inflammatory cells, limited destruction of 
corneal stroma, and little proliferation of the epithe- 
lial cells in treated eye 21 days after inoculation (PAS, 
x 100). 


found oral ketoconazole to be effective in 20 
patients with severe, extensive, and recalci- 
trant Trichophyton rubrum infection, with no 
severe side effects. We reported two human 
cases of keratomycosis successfully treated 
with oral ketoconazole.* With respect to topical 
use, Torres and associates”? reported six cases 
of human fungal keratitis successfully treated 
with 2% ketoconazole suspension. 

In our experimental study, we reported the 
usefulness of oral ketoconazole against fungal 
keratitis in rabbits.’ Oji” documented the effec- 
tiveness of topical ketoconazole against experi- 
mental Aspergillus flavus keratitis in rabbits, but 
this organism is not a common pathogen of 
fungal keratitis in general. ** Moreover, the rab- 
bit model used in these studies*™?! did not take 
into account the changes in the anterior cham- 
ber and iris. In clinical cases, hypopyon is one 
of the diagnostic signs of keratomycosis.” Ko- 
madina and associates? reported that neither 
oral nor topical ketoconazole was effective 
against Aspergillus fumigatus keratitis in rabbits. 
When Ishibashi” suggested that a five-day peri- 
od of administration was too short to estimate 
the effect of the drug, they replied” that their 
A. fumigatus keratitis was too severe to evaluate 
the effects of the drug and agreed that the 
period of administration was too short to esti- 
mate the value of ketoconazole. 

Our rabbit model of fungal keratitis has been 
used to measure the effectiveness of oral keto- 
conazole,’ intravenous miconazole,”® and sub- 
conjunctival miconazole.'' We also used this 
model to estimate the usefulness of diagnostic 
procedures for fungal keratitis.'*!’> Moreover, 
using this model, we compared the pathogenic- 
ity of Cylindrocarpon tonkinense with that of 
Fusarium solani in rabbit cornea. The present 
study shows the effectiveness of topical ketoco- 
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nazole against experimental C. albicans keratitis 
in rabbits by clinical, cultural, and histopatho- 
logic assessments. 
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EDITORIAL 





Acanthamoeba—The Ultimate Opportunist? 


Dan B. Jones 


Amidst the dilemmas surrounding the in- 
creased incidence of bacterial and fungal kera- 
titis among contact lens wearers, up springs 
another, Acanthamoeba, a ubiquitous, free- 
living, fresh-water parasite and relative of the 
harmless, motile ameba observed by all in 
grade school biology. Although initially recog- 
nized in 1973, Acanthamoeba keratitis remained 
a curiosity for the next ten years, producing 
only 11 published cases, five from the United 
States and six from three countries in Europe, 
which is reminiscent of the notoriety of fungal 
keratitis in the 1960s. 

In 1984, published reports of Acanthamoeba 
keratitis increased, implying either heightened 
recognition or increased incidence of the infec- 
tion. More importantly, these reports suggest- 


ed that contact lens wear may be a previously 


unrecognized and common risk factor. The re- 
cent report from the Centers for Disease Con- 
trol in Atlanta! brings this issue in focus: 24 


527 


cases of patients with Acanthamoeba keratitis 
were reported to the Centers for Disease Con- 
trol during the preceding nine months from 14 
states. Twenty individuals (83%) wore contact 
lenses. Of 50 other individuals with Acantha- 
moeba keratitis either described in published 
cases or known to me, at least 26 (52%) also 
wore contact lenses. Three bilateral infections 
have occurred, all in contact lens wearers. 
What are the factors responsible for this ap- 
parent outbreak of Acanthamoeba keratitis? 
What is the role of contact lens wear? What is 
the pathogenesis of the infection and how does 
this relate to the morphogenesis of the organ- 
ism? What are the best methods of laboratory 
diagnosis? What is the optimal therapy? How 
can the infection be prevented? These and 


other questions beg the fervent attention of | 


ophthalmologists, microbiologists, epid 
ogists, and contact lens experts. aon 
Acanthamoeba is a genus of the order 


emiol- 
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bida of the free-living amebae. Members of the 
genus are ubiquitous throughout the world and 
have been isolated from fresh water, well 
water, sea and brackish water, hot tubs, sew- 
age, soil, wheat, barley, feces of domestic ani- 
mals, and London air. At least 22 species have 
been distinguished by cyst morphology, immu- 
nofluorescent antibody testing, or isoenzyme 
profiles. 

The organism exists in nature and tissue in 
two forms: a uninucleated, motile tropozoite, 
measuring 15 to 45 wg in diameter, which 
reproduces by conventional mitosis; and a 
double-walled cyst (10 to 25 wg) with a wrin- 


SE kled outer wall (ectocyst) and a stellate, poly- 


gonal inner wall (endocyst). The ability of the 
trophozoite to encyst in adverse conditions 
renders Acanthamoeba highly resistant to freez- 
ing, dessication, standard chlorination of water 
supplies, and a variety of antimicrobial agents. 
Although species of Acanthamoeba contain 
phospholipase A, factors responsible for tissue 
invasion and virulence have not been deter- 
mined. Acanthamoeba culbertsoni activates the 
alternate pathway of complement in the pres- 
ence of normal human serum,’ which may ei- 
ther contribute to host protection or enhance 
inflammation. 

In 1958, Culbertson, Smith, and Minner? 
demonstrated that free-living amebae cause 
brain lesions in mice and monkeys, and theo- 
rized that amebae could be pathogenic to hu- 
mans. The first human infection by free-living 
amebae was reported in 1965 in an Australian 
man with fatal meningoencephalitis, probably 
caused by Naegleria.* Although most central 
nervous infections have been attributed to N. 
fowleri, at least five species of Acanthamoeba 
have produced a uniformly fatal, granuloma- 
tous encephalitis in predominantly chronically 
ill, debilitated, or immunosuppressed persons, 
including three individuals with acquired im- 
munodeficiency syndrome (written communi- 
cation, Govinda S. Visvesvara, Atlanta, June 
1986). The route of inoculation is uncertain but 
presumed to be hematogenous from the lower 
respiratory tract or skin. Acanthamoeba has been 
found in the upper respiratory tract in humans 
with and without upper respiratory tract symp- 
toms. In distinction to primary amebic menin- 
goencephalitis caused by Naegleria, Acanthamoe- 
ba organisms have never been observed in spi- 
nal fluid of patients with disseminated Acan- 
thamoeba infection. Rarely, Acanthamoeba has 
been implicated as causing skin infections, 


pneumonitis, external otitis, and osteomyelitis 
in humans. 

The first reported ocular infection by Acan- 
thamoeba was described at a meeting of the 
Armed Forces Institute of Pathology in Wash- 
ington, D.C., in June 1973.° A healthy, 7-year- 
old boy developed fever, sore throat, nausea, 
vomiting, headache, and iridocyclitis of the left 
eye in May 1972; he died 29 days later follow- 
ing rapidly progressive meningoencephalitis. 
Amebic trophozoites, initially thought to be 
Naegleria but later confirmed as Acanthamoeba, 
were identified in the ciliary body of the left eye 
and in many brain sections. The organism pre- 
sumably infected the eye by blood-borne dis- 
semination and did not involve the cornea. In 
reported disseminated Acanthamoeba infections, 
granulomas and amebae have been found in 
brain, adrenal gland, kidney, liver, pancreas, 
skin, spleen, thyroid gland, and uterus. Cen- 
tral nervous system infection or dissemination 
has not occurred after keratitis. 

Some of the factors proposed as being re- 
sponsible for contact lens-associated bacterial 
and fungal keratitis no doubt relate to Acan- 
thamoeba infection: disruption of the corneal 
epithelium by lens wear or handling; enhanced 
adherence of the organism to the lens, lens 
deposits, or cornea; and contamination of the 
lens and lens care solutions. As Acanthamoeba 
may ingest or fluorish in a substrate of gram- 
negative bacilli, bacterial contamination of con- 
tact lens materials may enhance the likelihood 
of Acanthamoeba infection. Of 46 individuals 
with contact lens-associated Acanthamoeba kera- 
titis, approximately three fourths wore daily- 
wear soft contact lenses and many used saline 
that had been prepared with bottled, nonster- 
ile, distilled water and salt tablets. Acantha- 
moeba has been isolated from numerous lens 
cases and solutions used by individuals with 
Acanthamoeba keratitis. What is more disturbing 
is that standard methods of cold chemical steri- 
lization recommended for soft contact lenses 
do not uniformly kill Acanthamoeba cysts and 
trophozoites.’ 

What are the risk factors for Acanthamoeba 
keratitis among non-contact lens wearers? Of 
28 reported or known individuals not wearing 
contact lenses, 12 had mild corneal injury or 
exposure to presumed contaminated water. No 
antecedent factor was identified in the remain- 
ing 16 persons. The majority were healthy, 
young adults under age 40 years. 

Five species of Acanthamoeba have been iden- 
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tified by culture or fluorescent antibody testing 
in keratitis: A. castellani, A. culbertsoni, A. 
hatchetti, A. polyphaga, and A. rhysodes. Two of 
these, A. hatchetti and A. rhysodes, have not 
previously been associated with human dis- 
ease. There is no apparent difference in viru- 
lence for the cornea or predilection for contact 
lens wear among these species. 

Although the ring-shaped stromal infiltrate 
of advanced infection is almost pathognomon- 
ic, the initial signs of Acanthamoeba keratitis 
may be nonspecific. Patchy epithelial irregular- 
ity or focal and multifocal, pleomorphic epithe- 
lial ulceration occur. Mild, nonsuppurative 
stromal keratitis and iritis develop. The stromal 
inflammation may be well circumscribed with 
homogenous edema, minimal cellular infil- 
trate, and intact epithelium, thereby simulat- 
ing herpes simplex disciform stromal kera- 
titis. Zones of endothelial nonreflectivity or 
‘‘pseudoguttata’’ appear at the perimeter of the 
stromal keratitis. The clinical dilemma is fur- 
ther perpetuated by transient improvement fol- 
lowing the administration of topical corticoste- 
roids. The ring-shaped infiltrate may be partial, 
complete, or even double and concentric, pre- 
sumably caused by interaction of polymorpho- 
nuclear leukocytes with intact organisms, anti- 
gen, or byproducts of infection. Immune 
factors have not been defined. The central stro- 
ma within the ring appears coarsely granular. 
Discrete round or oval zones of relative sparing 
(lacunae) may appear within areas of the stro- 
mal infiltration. Ocular pain may be severe, 
often disparate to the degree of corneal and 
intraocular inflammation. Inflammatory cells 
collect around corneal nerves. Nodular scleritis 
has been observed. Severe iritis and hypopyon 
may develop. Advanced infection produces 
necrotizing stromal suppuration and corneal 
perforation, resembling bacterial or fungal ker- 
atitis. Bacterial superinfection has occurred. 

Ophthalmologists must now contemplate 
laboratory investigations in many eyes other- 
wise considered to be atypical or severe forms 
of herpes simplex or other immunogenic kerati- 
tis. Although Acanthamoeba can be identified by 
Gram and Giemsa staining of corneal scrapings 
and grows readily on standard blood agar, 
special methods should be utilized in suspect- 
ed Acanthamoeba keratitis. Corneal biopsy with 
a 1.5- or 2.0-mm trephine may be required to 
obtain deep material for culture and histopa- 
thology. Nomarski interference microscopy 


with phase-contrast illumination is ideal for 
direct examination for cysts and trophozoites 
but requires special equipment and must be 
performed immediately. Wilhelmus and associ- 
ates’ recently demonstrated the superiority of 
the calcofluor white stain in detecting cysts in 
direct smear or biopsy material. Calcofluor 
white is a chemofluorescent dye with an affini- 
ty for the polysaccharide polymers of amebic 
cysts. Staining requires only five minutes after 
fixation of slides in methyl alcohol. Visvesvara 
has also developed a polyclonal antibody for 
indirect immunofluorescent staining of intact 
organisms and antigen in corneal smears. We 
have used this technique to identify cysts and 
presumed antigenic material in corneal scrap- 
ings from three patients with Acanthamoeba ker- 
atitis. In addition to the standard media for 
suspected microbial keratitis, corneal tissue 
should be inoculated to non-nutrient agar with 
an overlay of heat-killed Escherichia coli or other 


gram-negative bacillus, or non-nutrient agar =| 


enriched with Page’s ameba saline.* The plates 
should be examined daily with a dissecting 
microscope to detect the random meanderings 
of the motile amebae over the agar surface. 

Among 74 cases of Acanthamoeba keratitis re- 
ported or known to me, only 39 (52%) were 
identified by corneal scraping or biopsy before 
surgery. The remainder were diagnosed after 
therapeutic keratoplasty (31 cases) or enuclea- 
tion (four). The mean interval from onset of 
symptoms to diagnosis in all cases was 22 
weeks, and ranged from two to 68 weeks. At 
the Cullen Eye Institute, Acanthamoeba was 
identified in each of ten confirmed cases by 
smear or culture of corneal scrapings or biopsy 
material. In four, cysts were detected only by 
the calcofluor white stain. Of the nine culture- 
positive infections, amebic tracts appeared on 
horse blood agar in four within 24 hours after 
inoculation. 

The preferred treatment of Acanthamoeba ker- 
atitis has not been determined. Although in 
vitro susceptibility tests have demonstrated 
that trophozoites of several species are killed 
by a variety of antimicrobial agents, the cysts 
are highly resistant to most compounds in con- 
centrations that are achievable and safe in the 
cornea. Some investigators have reported im- 
provement in keratitis after administration of 
topical neomycin; neomycin combined with | 
bacitracin and polymyxin B (Neosporin); paro- 
momycin (Humatin); miconazole (Monistat); 

















propamadine isethionate (Brolene*); and oral 
ketoconazole (Nizoral). These reports are diffi- 
cult to interpret if we consider the variety of 
responsible Acanthamoeba species, variance of 
severity and duration of keratitis, multiplicity 
of antimicrobial agents, use of corticosteroids, 
and timing of penetrating keratoplasty. Of 31 
known cases of infections identified before sur- 
gery, only five resolved after medical therapy 
alone. Penetrating keratoplasty for either se- 
vere suppuration, perforation, or intractable 
pain was required in 16; enucleation was per- 
formed in one. Therapy continues in nine 
cases. 

Of the 24 patients with known infections 
identified only after keratoplasty for unex- 
plained keratitis, 11 received various anti- 
Acanthamoeba agents after surgery. In three of 
these, the infections were resolved. Six pa- 
tients required repeat grafting, of which five 
were successful. One patient remains on medi- 
cal therapy. Twelve of the 13 remaining infec- 
tions were successfully treated by penetrating 
keratoplasty and topical corticosteroids alone, 
as for necrotizing herpes simplex keratitis; four 
patients achieved visual acuity of 20/40 or bet- 
ter. Since it is highly unlikely that keratoplasty 
uniformly eliminated all viable organisms from 
these corneas, the role and necessity of cur- 
rently available anti-Acanthamoeba agents in the 
successful management of infection remains 
uncertain. 

What next? The Contact Lens Association of 
Ophthalmologists, Inc., and the American 
Academy of Ophthalmology are establishing 
policies and guidelines to minimize the risk of 
Acanthamoeba and other infections among con- 
tact lens wearers. Clearly, these should include 
strict recommendations for meticulous hand- 
washing and extreme care in handling all con- 
tact lenses and lens materials; daily removal of 
hard contact lenses and daily-wear soft contact 
lenses and regular removal of extended-wear 
soft contact lenses for cleaning and disinfec- 
tion; elimination of distilled water and salt 
tablets in lens care procedures; precautions 
against repeated use of nonpreserved solu- 
tions; and prompt removal of any contact lens 
and examination by an ophthalmologist follow- 
ing symptoms suggestive of keratitis, such as 
ocular pain, reduced vision, conjunctival dis- 
charge, and conjunctival hyperemia. 

A retrospective and prospective, case- 
controlled study of Acanthamoeba keratitis is 


“Brolene is an over-the-counter ophthalmic astringent 
marketed in the United Kingdom and not available in 
the United States. 
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currently being implemented by the Division of 
Parasitic Diseases of the Centers for Disease 
Control in Atlanta. A medical epidemiologist 
has been assigned full-time to this project in an 
effort to determine the risk factors of infection, 
particularly among soft contact lens wearers. 
Any ophthalmologist who suspects or confirms 
Acanthamoeba infection should promptly call 
either Govinda S. Visvesvara, Ph.D. (404-454- 
4428) or Jeanette K. Stehr-Green, M.D. (404- 
452-4240), of the Division of Parasitic Diseases 
at the Centers for Disease Control. Since the 
June 1986 report, the Centers for Disease Con- 
trol has learned of at least 12 additional individ- 
uals with Acanthamoeba keratitis. The current 
epidemiologic investigations, clinical studies, 
and laboratory research conducted by interest- 
ed persons in a variety of disciplines will, we 
hope, soon provide new information on the 
pathogenesis, prevention, diagnosis, and most 
importantly, therapy of Acanthamoeba keratitis. 

And just when you thought it was safe to go 
into or splash the water! 





Reprint requests to Dan B. Jones, M.D., Cullen Eye 
Institute, Department of Ophthalmology, Baylor Col- 
lege of Medicine, One Baylor Plaza, Houston, TX 77030. 
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Oral Acyclovir in the Treatment of 
Acute Herpes Zoster Ophthalmicus 


Ernest R. Büchi, M.D., 

Carl P. Herbort, M.D., 

and Catherine Ruffieux, M.D. 

University Eye Clinic (E.R.B. and C.P.H.) and De- 
partment of Ophthalmology, University Hospital 
(C.R.), Lausanne, Switzerland. 

Inquiries to Ernest R. Biichi, M.D., University Eye 
Clinic, Av. de France 15, CH-1004 Lausanne, Switzer- 
land. 

Herpes zoster ophthalmicus has always been 
feared as a potentially disabling and painful 
disease,'? but the development of efficient, rel- 
atively nontoxic antiviral substances suitable 
for systemic adminstration has opened new 
treatment perspectives. Thus, acyclovir given 
intravenously has been used successfully in the 
treatment of herpes zoster ophthalmicus.” 
More recently, the oral form of acyclovir (600 mg 
five times a day for ten days) has proven to be 
effective in the treatment of acute herpes zoster 
ophthalmicus in a double-masked, placebo- 
controlled study.* 

To define more accurately the best treatment 
duration, we designed a prospective, double- 
masked, randomized clinical trial comparing 
treatment durations of seven vs 14 days. 

Patients were considered eligible if they were 
over 20 years old and immunocompetent, had 
acute herpes zoster ophthalmicus with a vesic- 
ular rash of less than 72 hours in duration, and 
had not received any antiviral, corticosteroid, 
or cimetidin treatment during the previous 
month. 

Patients were randomly assigned to one of 
two groups, receiving either 800 mg of acyclo- 
vir orally five times a day for 14 days or the 
same dosage for seven days followed by place- 
bo for another seven. This dosage was consid- 





ered adequate clinically’ and pharmacologi- 
cally® according to the manufacturer. Acyclovir 
ointment was administered for any ocular le- 
sion other than slight conjunctivitis, and corti- 
costeroid treatment was reserved for severe 
inflammatory complications.’ Examinations 
were scheduled for day 7, day 14, and day 28, 
and at three, six, and 12 months. Additional 
examinations were done whenever necessary. 

Symptoms were evaluated extensively and 
cutaneous and ocular lesions were graded ona 
scale of 0 (none) to 3 (severe). Data obtained at 
baseline included a complete blood cell count 
(also done on day 14); creatinine levels (also 
done on days 7 and 14), varicella zoster sero- 
logic findings (also done on day 14), and a viral 
culture of skin vesicle fluid. Each patient was 
given a sheet for daily self-examination (this 
also served as a compliance control). 

By June 1986, 23 patients had entered this | 
study. Follow-up is now more than six months 
for 14 patients, more than three months for 
four patients, and more than one month for five 
patients. The study population consists of 14 
men and nine women, with a peak incidence in 
those aged 60 to 69 years. 

All but one patient was treated on an outpa- 
tient basis. 

Ocular involvement occurred in 16 patients 
(70%). All these patients showed peripheral 
corneal epitheliitis followed by subepithelial 
nummular opacities. Anterior uveitis occurred 
in 11 patients (48%) with transient increases in 
intraocular pressure of 5 mm Hg in eight pa- 
tients. This resolved in all instances within four 
weeks without corticosteroid treatment. There 
was no apparent damage or relapse in any. 
Episcleritis occurred in seven patients (30%) 
but needed no treatment. All patients recov- 
ered their previous visual acuities. 

Sequelae present one month or more after 
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onset of herpes zoster ophthalmicus consisted 


of typical subepithelial nummular opacities in 
16 patients, sectorial pannus in one patient, 
and slight episcleritis in four patients. After six 
months of follow-up, no patient complained of 
moderate or severe post-herpetic neuralgia. No 
severe complications such as disciform edema, 
stromal keratitis, severe uveitis, neurotrophic 
ulcer, or progressive eyelid margin disease, 
have developed. 

Treatment was well tolerated, but six patients 
had minor complaints such as gastrointestinal 


_ disturbances. Ten patients had transient in- 


creases in their serum creatinine level. 
=- No definite conclusions are possible as yet, 
but some interesting preliminary statements 
can be made. 
Oral acyclovir treatment for acute herpes zos- 


- <- ter ophthalmicus is well-tolerated, makes out- 
=< patient care possible, and offers appreciable 


advantages over intravenous treatment. 

Although the incidence of ocular involve- 
ment in acute herpes zoster ophthalmicus was 
similar to that reported in literature,'24 we have 
observed no serious complications as yet. In 
this respect, our results are comparable to 
those of an acyclovir-treated group in a recent 
study.’ 

We know that patients treated with cortico- 
steroid have a high incidence of recurrences,’ 


© need prolonged treatment, and often have un- 


- favorable outcomes.! Corticosteroid treatment 
was not necessary in any of our patients be- 
cause inflammatory complications remained 
mild and transitory. 

In our experience, treatment with oral acyclo- 
vir and avoidance of corticosteroids eliminates 
many of the feared characteristics of herpes 
zoster ophthalmicus. 
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A New Fundus Finding in Patients 
With Zoster Ophthalmicus 
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and Reizo Manabe 
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Medical School. 


Inquiries to Yuichi Ohashi, M.D., 1-1-50 Fukushima, 
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Many ocular and adnexal structures have 
been affected by varicella zoster ophthalmic- 
us.” Although the fundus is involved less 
often, choroiditis,’ occlusive retinal vasculitis,‘ 
and retinal detachment’ have been reported. 
Recently, we had three patients with zoster 
ophthalmicus who exhibited an unusual fun- 
dus manifestation. 

These patients were men whose ages ranged 
from 68 to 78 years. All had had an episode of 
zoster ophthalmicus within the previous six 
months. 

Ophthalmoscopy of these patients disclosed 
many punched-out, oval areas of choroidal at- 
rophy scattered around the midperiphery (Fig- 
ure). No pigmentary changes were found and 
choroidal vessels were scanty in these lesions. 
All patients had sectorial iris atrophy in the 
involved eye. 

To the best of our knowledge, this particular 
fundus finding has not been reported. The 
distribution of the choroidal depigmented foci 
seemingly corresponded with the innervation 
of the short ciliary nerve. We assume, there- 
fore, that this might have been the result of 
focal ischemia of the choroid, which had devel- 
oped after ciliary ganglionitis caused by herpes 
zoster virus. This might also account for the 
histopathologic finding of Naumann, Gass, 
and Font’ of peculiar chronic inflammatory cell 
infiltrates around the posterior ciliary nerves 
and vessels. At the same time, the iris was also 
involved via the long ciliary nerve, causing 
focal atrophy as a result of similar necrotic 
angitis. This observation suggests the impor- 
tance of the midperipheral fundus as an entry 
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Figure (Amano and associates). Punched-out, oval 
areas of choroidal atrophy. 


route to the eye for a number of neurotropic 
viruses. 
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Treatment of Cytomegalovirus Optic 
Neuritis With Dihydroxy 
Propoxymethyl Guanine 
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Cytomegalovirus retinitis is a major cause of 
visual loss in the acquired immune deficiency 
syndrome.' Although concomitant peripapil- 
lary involvement is common, severe optic 
nerve involvement with obscuration of optic 
disk vessels is less frequent and accompanies 
advanced retinal disease. Seventeen patients 
with AIDS and cytomegalovirus retinitis have 
been treated with the antiviral drug, dihydroxy 
propoxymethyl guanine, with encouraging re- 
sults." However, patients with documented 
optic nerve involvement had poor visual re- 
sults despite dihydroxy propoxymethyl guan- 
ine treatment. We have examined a patient 
with cytomegalovirus retinitis with severe 
optic nerve disease and an afferent pupillary 
defect who showed improvement in visual acu- 
ity and optic nerve findings and reversal of the 
afferent pupillary defect after treatment with 
dihydroxy propoxymethyl guanine. 

In March 1986, a 32-year-old homosexual 
man witha history of Pneumocystis carinii pneu- 
monia and positive blood cultures for Mycobac- 
terium avium-intracellulare was examined for 
manifestations of disseminated cytomegalovi- 
rus disease (positive urine and buffy-coat cul- 
tures and cytomegalovirus adrenalitis). On 
April 17, the patient complained of decreasing 
vision in his left eye and on April 22 an oph- 
thalmic evaluation disclosed a best corrected 
visual acuity of R.E.: 20/20 and L.E.: 20/400. 
There was a 2+ left afferent pupillary defect 
with 80% subjective red desaturation. There 
was no anterior reaction in either eye, but 1+ 
cells were noted in the anterior vitreous of the 
left eye. In the right eye, ophthalmoscopic 
findings were normal except for two cotton- 





Fig. 1 (Robinson and associates). Pretreatment oe 


photograph shows severe cytomegalovirus op 
neuritis with involvement of inferior retina, = 





























Fig. 2 (Robinson and associates). Fundus appear- 
ance 21 days after start of treatment shows marked 
decrease in optic nerve edema and more distinct 
optic disk margins. 


wool spots. The left eye showed extensive infe- 
rior cytomegalovirus retinitis with sparing of 
the central macular area, and severe optic 
nerve involvement with obscuration of optic 
disk vessels (Fig. 1). The central visual loss was 
thought to be secondary to optic nerve involve- 
ment since the macula showed no edema on 
biomicroscopy. On April 26, dihydroxy pro- 
poxymethyl guanine treatment was started. 
The patient received 150 mg (2.5 mg/kg of body 
weight) intravenously every eight hours. Cyto- 
megalovirus was cultured from buffy-coat and 
urine. 

The patient noted subjective improvement in 
vision after seven days. On day 11, his visual 
acuity was R.E.: 20/20 and L.E.: 20/40. The left 
eye showed a 1+ afferent pupillary defect with 
less optic disk edema and improved visibility of 
optic disk vessels. The retina showed less hem- 
orrhage and exudate. On day 21, visual acuity 
in the left eye was 20/30 +2 with no afferent 
pupillary defect and a subjective red desatura- 
tion of 30%. No new progression was noted, 
and atrophic retinal changes were seen in areas 
of previous active infection (Fig. 2). Cytomega- 
lovirus cultures were negative by day 11, and 
on day 21 the patient was discharged on a 
regimen of maintenance therapy. 

Of the 17 previously described patients treat- 
ed with dihydroxy propoxymethyl guanine for 
cytomegalovirus retinitis,» three had docu- 
mented optic nerve involvement. All failed to 
show visual improvement. One patient had 
regression of the retinitis but poor vision be- 
cause of optic atrophy.” A possible explanation 
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for the improved vision in our patient was his 
better initial visual acuity (20/400), whereas the 
other patients had visual acuities of counting 
fingers or worse. Further observations are nec. 
essary to explore the usefulness of this new 
therapeutic agent for cytomegalovirus retinal 
and optic nerve disease. 
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Periorbital Cellulitis After Eyebrow 
Tweezing 
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Periorbital cellulitis is an acute spreading 
infection of the skin and subcutaneous tis- 
sues.’* There is usually a history of trauma to 
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Fig. 1 (Insler and Zatzkis). Case 1. Mild periorbital 
edema and erythema responded immediately to sys- 
temic ampicillin. 


the skin such as a laceration, puncture wound, 
or ulceration. 

The most common causes of suppurative in- 
fection are group A streptococci or Staphylococ- 
cus aureus, but other bacteria are occasionally 
involved.’ Recently we observed two women 
who developed periorbital cellulitis after eye- 
brow tweezing. 

A 22-year-old woman was initially seen be- 
cause of redness and swelling in the area of her 
left eyebrow and spreading into the eyelids 
(Fig. 1). She stated that two days previously 
she had plucked eyebrow hairs with a pair of 
tweezers. She denied having ocular disease, 
allergies, or systemic illness. Periorbital celluli- 
tis was diagnosed and the patient given a 
seven-day course of ampicillin. The signs and 
symptoms of infection completely cleared in 
three days. 

A 62-year-old woman went to her beautician 
to have her eyebrows shaped. The beautician 
used eyebrow tweezers and then applied a dark 
dye to both brows. The next day the patient 
noticed redness and pain around the left eye- 
brow. Four days later the entire left periorbital 
area was swollen, erythematous, and painful. 
The swelling also involved the eyelids. The 
patient was admitted to the hospital and given 
intravenous oxacillin for three days. During 
this time, the brow area remained erythema- 
tous and began to blister. Ulceration and indu- 
ration developed. The inflammatory reaction 
slowly resolved, leaving a scar 6 cm in diameter 
above the left eyebrow (Fig. 2), The patient was 
left with a defect in the skin and is considering 
plastic surgery for the scar. 





Fig. 2 (Insler and Zatzkis). Case 2. A large area of 
ulceration and induration developed after eyebrow 
tweezing. 


Eyebrow tweezing can be traumatic to the 
skin and can lead to severe periorbital infection 
with local abscess or focal necrosis as in our 
second patient. Periorbital cellulitis is a heter- 
ogenous disease with various origins,’ and 
women should be cautioned about this possible 
complication of eyebrow tweezing. 
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Management of Corneal Contact 
Thermal Burns 


Steven M. Bloom, M.D., 
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Division of Ophthalmology, Department of Surgery, 
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Mannis, Miller, and Krachmer' described 
four cases of contact thermal burns of the cor- 
nea in women using hair curling irons. They 


advocated conservative management, which 

_ included debridement of the opacified epitheli- 
© um, and emphasized the superficial nature of 
_ such injuries despite their dramatic clinical ap- 
- pearance. We have managed two similar cases 


successfully with simple patching without de- 
bridement. One of these cases is detailed in this 
report. Patching alone appears to be adequate 
treatment for this injury. 

A 29-year-old woman came to our ophthal- 
mology clinic complaining of an irritated and 
painful left eye one hour after she accidentally 
touched it with the tip of a hot curling iron. She 
had no history of ocular disease. Visual acuities 
were R.E.: 20/25+2 and L.E.: 20/25~-2. The eye- 


© lids were normal. There was a dense, gray, 


elliptical left corneal opacity that began at the 


> temporal corneoscleral limbus and stopped just 





Figure (Bloom, Gittinger, and Kazarian). External 
photograph of left corneal burn. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 








before the visual axis (Figure). On slit-lamp 
examination, this opacity seemed limited to the 
corneal epithelium, which was heaped into a 
mosaic of linear folds and did not stain with 
fluorescein. The conjunctiva was diffusely in- 
jected except for a blanched area adjacent to the 
corneal burn. 

She was treated with cycloplegia, antibiotic 
ointment, and a pressure patch. The next day, 
the left cornea was clear except for a rectangu- 
lar corneal abrasion that roughly corresponded 
to the previous opacity. A pressure patch was 
applied for the following 48 hours. When the 
patch was removed, the cornea was normal. 


ee ene ae a he ee ee ae a Le ee 
Reference 
a EES E E ete AE A T 


1. Mannis, M. J., Miller, R. B., and Krachmer, 
J. H.: Contact thermal burns of the cornea from 
electric curling irons. Am. J. Ophthalmol. 98:336, 
1984. 


aren wena fem nA Sly Arr aan ant ein vit eA ester a, n aannaaien ninae n rarandaan 
anneanne aaaeeeaa nana aa S EERENS EE ANAA SAADAAN AERA 


intaneeti enmana 





Ocular Jellyfish Stings in 
Chesapeake Bay Watermen 


Peter A. Rapoza, M.D., 

Sheila K. West, Ph.D., 

Henry S. Newland, F.R.A.C.S., 

and Hugh R. Taylor, M.D., F.R.A.C.S. 
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logic Ophthalmology, Wilmer Institute, Johns Hop- 
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The report by Wong and Matoba! of a jellyfish 
sting of the cornea interested us because we are 
studying the potential effects of ultraviolet 
light on cataractogenesis in a group of Chesa- 
peake Bay watermen. Of the 110 watermen 
examined, 90 (82%) sustained ocular jellyfish 
stings at some time while hauling crab traps 
onto their boats. Typically they report an acute 
onset of intense, burning pain and tearing. 
When possible, boat crews carry proparacaine 
topical anesthetic to administer to the injured 
eye. When a topical anesthetic is not available, 
the eye is usually irrigated. The injury is self- 
limited and resolves spontaneously but may 
take 24 to 48 hours to do so. During that time, 
the waterman is severely incapacitated; if both 
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Figure (Rapoza and associates). Eye four hours 
after jellyfish sting. Superficial punctate keratitis was 
present and marked conjunctival infection can be 
seen. 


eyes are affected, he is stranded at sea and may 
be functionally blind. 

We examined a number of watermen within a 
few hours of the stings. They have severe pain, 
photophobia, and lacrimation. Other findings 
include a fine superficial punctate keratitis, 
usually inferiorly, and marked limbal injection 
(Figure). 

Ocular jellyfish stings are common occur- 
rences in certain groups with occupational haz- 
ards. The use of spectacles would probably 
reduce the frequency of this injury. Conserva- 
tive treatment, consisting of irrigation of the 
involved eye, application of an antibiotic oint- 
ment, and patching, is recommended. 
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A Simple Technique for Goniotomy 
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We now use a simple technique for gonioto- 
my. A 23- or 25-gauge disposable needle is 


attached to a syringe containing hyaluronic 
acid (Healon). After positioning the eye and 
the patient for goniotomy, the needle is intro- 
duced into the anterior chamber temporally 
and the chamber is deepened with the hyalu- 
ronic acid. The needle is then passed across the 
chamber into the nasal angle and a direct goni- 
otomy lens (Swann-Jacobs lens) is placed onto 
the cornea for performance of the procedure. 
We have not removed the hyaluronic acid at 
the close of the procedure. Because of the na- 
ture of such patients, we do not know changes 
in intraocular pressure immediately postopera- 
tively. Using this technique we have performed 
12 procedures on nine eyes of seven patients. 
On the first postoperative day the cornea was 
completely clear in ten instances. The two pa- 
tients whose corneas were not completely 


cleared both showed a decrease in haziness = 


compared to preoperative examinations, and — 
both of these corneas cleared during the first 
postoperative month. 








A Simple Method for Delivery of a 
Subluxed Lens 


Deborah Zuckerman, M.D., 
and Moshe Lahav, M.D. 
Tufts-New England Medical Center and the Boston 
V.A. Medical Center. This study was supported in 
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Inquiries to Moshe Lahav, M.D., Department of Ophthal- 
mology, Tufts-New England Medical Center, 171 Harri- 
son Ave., boston, MA 02111. 

A partially dislocated or subluxed lens may 
remain asymptomatic but may cause complica- 
tions that mandate its surgical removal.’ Deliv- 
ery of a subluxed lens is often complicated by 
posterior dislocation into the vitreous cavity. 
Various methods have been proposed for re- 
moval of these lenses, including cryoextrac- 
tion,? discission and aspiration, ** a pars plana 
approach using a vitreous cutter,‘ and trapping 
the lens with either a double-pronged needle or 
two crossed needles to prevent posterior dislo- 
cation. We have developed a simple method, 
which relies on the hydrodynamic force of a 
pars plana infusion cannula, to remove sub- 
luxed lenses. ape 

It is important to note which zonules. are 
intact preoperatively for this dictates the 
cal approach. After a 320-degree fornix- 













_ Fig. 1 (Zuckerman and Lahav). Infusion cannula in 
. Place, with BSS displacing the lens anteriorly. 


conjunctival peritomy is performed, a superior 

limbal groove is prepared as in routine cataract 
_ surgery. Two sclerotomy sites are prepared 3.5 

mm posterior to the corneoscleral limbus. One 
_ of the two sclerotomies must be located imme- 
diately posterior to the area of intact zonules. 
This will be the site of the infusion cannula. 
_ The second site should be in an area convenient 
-for the insertion of an auxiliary instrument to 
support the lens if necessary. A 6-mm infusion 
-= cannula with BSS Plus is inserted and secured 
= in place. When the infusion is fully opened, the 
lens will be displaced anteriorly by the jet of 
fluid (Fig. 1). The second sclerotomy is sealed 
- with a scleral plug. At this point the infusion is 
- closed, and the anterior chamber is entered 
-< with a 15-degree blade as in routine cataract 
surgery. An anterior vitrectomy is performed 
> through this site, with all vitreous between the 
-lens surface and the pupillary margin being 


US _ removed, The vitrectomy handpiece is with- 
-=== drawn, and the corneoscleral wound is en- 


larged to permit delivery of the lens. The infu- 
sion is opened, causing the lens to float up 
anteriorly into reach of the cryoprobe (Fig. 2). If 
this does not occur spontaneously, an instru- 
ment can be inserted through the second scle- 
rectomy site to displace the lens manually. 
The stream of fluid behind the lens causes it 
to float anteriorly, with the intact zonules as its 
fulcrum point, allowing the procedure to be 
performed under controlled conditions with 
easy access to the lens. The stream of fluid 





Fig. 2 (Zuckerman and Lahav). Removal of lens 
with cryoprobe. 


supports the lens from behind, and displaces it 
towards the point of least resistance, the open 
corneoscleral wound. The hydrodynamic force 
actually delivers the lens with minimal manual 
manipulation by the surgeon, decreasing the 
risk of displacing the lens posteriorly into the 
vitreous cavity, which might necessitate more 
extensive and complicated procedures to re- 
move the lens. 
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Marginal Eyelid Laceration at Birth 
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Birth injury to the eye or its adnexa has been 
estimated to occur in 12% to 25% of normal 
births.'* Retinal hemorrhage, corneal edema, 
and rupture of Descemet’s membrane are the 
most frequent ocular injuries. Birth injury to 
the eye only rarely causes permanent sequelae. 

Although insults to the adnexal structures of 
the eye are usually confined to insignificant 
ecchymoses and edema, adnexal injuries can 
become more important and thus, require in- 
volvement of the ophthalmologist. These seri- 
ous complications of delivery include orbital 
hemorrhages with proptosis, injuries to the 
extraocular muscles, fractures of the orbit, dis- 
location of the globe outside the eyelids,’ ever- 
sion of the eyelids,’ and blepharoptosis.* 

To this group of significant adnexal injuries 
accompanying delivery, we add the report of a 
full-thickness eyelid laceration involving the 
eyelid margin. 

A 3280-g boy was born to a gravida 3, para 1 
woman. Fetal monitor showed distress and de- 
livery occurred in the hospital bed, but outside 
the delivery suite. A midline episiotomy was 
performed to facilitate delivery of the head. 
Upon birth, a 10-mm freshly cut laceration of 
the upper eyelid margin was observed (Figure). 
The eyelid tissues were easily apposed at the 
time of surgical repair on the same day. No 
tissue defect or eyelash abnormality suggesting 





Figure (Sachs, Levin, and Dooley). Full-thickness 
laceration of upper eyelid present at birth (arrow). 


a colobomatous lesion was present. Remaining 
results of the ocular and facial examination 
were normal. Postoperative eyelid function and 
cosmesis are excellent. 

Full-thickness marginal eyelid laceration has 
not, to the best of our knowledge, been report- 
ed as a birth injury. The sharp edges of the 
wound suggest that the episiotomy scissors 
engaged the upper eyelid tissue, although ex- 
actly how this occurred is uncertain. The cor- 
nea was, most likely, protected by the blunt tip 
of the scissors and by retropulsion of the globe. 

The indications for episiotomy are debated 
because of maternal morbidity, but not because 
of risk to the infant.” Our case demonstrates 
that full-thickness eyelid laceration is a poten- 
tial complication of vaginal delivery with episi- 
otomy. 
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A New Clamp for Cicatricial 
Entropion Surgery 


Geoffrey J. Gladstone, M.D., 
Allen M. Putterman, M.D., 
and James Karesh, M.D. 
Department of Ophthalmology, Sinai Hospital of 
Detroit (G.J.G.), Department of Ophthalmology, 
University of Illinois Eye and Ear Infirmary and 
Michael Reese Hospital (A.M.P.), and Department 
of Ophthalmology, University of Maryland (J.K.). : 
Inquiries to Geoffrey J. Gladstone, M.D., 29275 North- 
western Highway, Suite 100, Southfield, MI 48034. 0eioo 
Cicatricial entropion is the inward turning o 
the eyelid margin. It is the result of shrinke 
of the internal lamellae of the eyelid. Cau: 
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for this condition include ocular cicatricial 
pemphigoid, Stevens-Johnson syndrome, lye 
burns, thermal burns, and improperly main- 
tained prosthetic eyes. The inward turned eye- 
lid margin contacts the cornea and conjunctiva, 
which produces pain, irritation, and possible 
infection. Although many operations have 
been devised to deal with this problem, one of 
the more commonly performed procedures in- 
volves a transverse blepharotomy and marginal 
rotation of the eyelid margin. This technique is 
known as the Wies procedure when it is per- 
formed in the lower eyelid! and the Ballen 
procedure when it is done in the upper eyelid.’ 

We have designed and built a clamp* (Figure) 
to simplify the performance of this operation. 
The clamp is placed on the eyelid margin so 
that the front of the clamp fits into the cul-de- 
sac and the back of the clamp is near the eyelid 
margin. The clamp is then tightened by turning 
the thumb screw. In the transverse direction, 
the clamp curves downward, following the nat- 
ural curve of the eyelid as it hugs the globe. 
The leading edge of the clamp is bowed back- 
ward to facilitate the placement of the clamp in 
the fornix, which is often foreshortened in 
cicatricial entropion. The clamp has eight small 
teeth along its top blade to grip the eyelid 





*The clamp can be obtained from the Karl Ilg Instru- 
ment Company, 117 N. Charles St., Villa Park, IL 60181. 





Figure (Gladstone, Putterman, and Karesh). A 
new clamp for the repair of cicatricial entropion. 


tissue. A millimeter rule is etched on both the 
front and back sides of the clamp. 

Once the area of the eyelid to be rotated is 
marked, the clamp is placed and tightened. An 
incision is made within the area of the eyelid 
held by the clamp, 3.5 mm from the eyelid 
margin, through the skin and orbicularis mus- 
cle. The clamp is used to evert the eyelid, and 
an incision through conjunctiva and tarsus is 
carried out 3.5 mm from the posterior eyelid 
margin. This two-step incision is performed to 
prevent beveling of the incision. It is not neces- 
sary to reverse the placement of the clamp, as 
with a chalazion or other type of clamp that is 
closed on one side. The millimeter rules etched 
on the clamp facilitate placement of the inci- 
sion. Scissor blades are inserted into the inci- 
sion and spread to help complete the incision. 
At this point the clamp is removed. Up to this 
stage of the operation, almost total hemostasis 
is maintained by the clamp, which greatly facil- 
itates the accurate creation of the full-thickness 
eyelid incision. 

The operation is completed with the place- 
ment of 4-0 double-armed mattress sutures. 
The first bites are taken through conjunctiva 
and tarsus in a posterior to anterior direction in 
the segment of the eyelid farthest from the 
eyelid margin. The needles are then passed 
through the skin and orbicularis muscle in that 
portion of the eyelid closest to the lashes. The 
exit point of the suture is determined by the 
amount of correction desired by the surgeon. 
The sutures are tied over small cotton pledgets 
and left in place for approximately one week. 

Our clamp has several advantages over pre- 
viously used instruments. It maintains hemo- 
stasis throughout the initial portions of the pro- 
cedure. Because the clamp is open on both 
sides, it is not necessary to reverse it while 
making the two-step incision, with the conse- 
quent possible difficulty of replacement. Also, 
the clamp is shaped for use in a partially oblite- 
rated fornix. In general, the clamp facilitates 
the surgical procedure, and substatially less 
bleeding is encountered. We have used the 
clamp without problem on 45 eyelids. 
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Polyarteritis Nodosa Diagnosed by 
Temporal Artery Biopsy 


James R. Coppeto, M.D. 

and Dwight Miller, M.D. 
Inquiries to James R. Coppeto, M.D., 
1906 N. Main St., Waterbury, CT 06704. 

Our recent experience with an elderly pa- 
tient, whom we examined for systemic vasculi- 
tis, reminded us of the value of temporal artery 
biopsy in diagnosing polyarteritis nodosa. 

In January 1985, a 76-year-old hypertensive 
woman had anorexia, nausea, vomiting, and 
diarrhea followed two months later by weak- 
ness, weight loss, fatigue, intermittent fever, 
calf and forearm aches, and intermittent jaw 
aches (but not jaw claudication). Examination 
disclosed anemia, leukocytosis, thrombocyto- 
sis, increased Westegren sedimentation rate 
(115 mm/hr), hematuria, and small bilateral 
pleural effusions. 

The patient next noted several five-minute 
episodes of visual loss in the right eye, head- 
aches, and occasional leg parasthesias. Pred- 
nisone was started systemically. A temporal 
artery biopsy specimen disclosed polyarteritis 
nodosa (Figure). 

The subacute granulomatous reaction at first 
suggested giant cell arteritis but no giant 
cells were observed. Moreover, there were 
some areas of acute inflammation with edema, 
polymorphonuclear cells throughout some 
segments of the vessel wall, and patches of fib- 
rinoid necrosis. The patient refused treatment 
with cyclophosphamide. 

One month later, she was readmitted for 





Figure (Coppeto and Miller). Cross-section of tem- 
poral artery showing fibrinoid necrosis in subintimal 
zone and subacute and acute granulomatous panar- 
teritis. No giant cells appear (x 40). 





abdominal pain from two perforations of the ter- 
minal ileum. Histopathologic studies showed — 
small bowel and mesenteric polyarteritis 
nodosa, including nodules along the mesenter- 
ic arteries (with acute arteritis and fibrinoid 
necrosis) and localized antimesenteric granu- 
lomatous mucousal ulcers. 

Polyarteritis nodosa has pleomorphic mani- 
festations because of the variable distribution 
and severity of its vascular lesions. Some of its 
symptoms (fever, headache, visual loss, joint 
and muscle aches, and stroke) are shared with 
giant cell arteritis. Temporal artery biopsy un- 
dertaken to diagnose giant cell arteritis may 
disclose polyarteritis nodosa. Polyarteritis no- 
dosa histopathologically may show giant cells, 
exhibits fibrinoid necrosis of vessel walls, and 
has more acute inflammatory infiltrate. The 
clinician must be aware of the distinction be- 
tween the two diseases because treatment is 
different. 

Although temporal artery inflammation may 
be seen in other conditions such as hepatitis 
and endocarditis,! there has been only one 
reference to the usefulness of temporal artery 
biopsy in diagnosing polyarteritis nodosa.’ 
This is surprising since retrospective reviews of 
indicative temporal artery biopsies in patients 
dying of unsuspected polyarteritis nodosa are 
sometimes rediagnosed as more consistent 
with polyarteritis nodosa.’ Our patient is ex- 
ceptional because the correct diagnosis was 
made ante mortem. 

Although giant cell arteritis may occasional- 
ly present with unusual systemic findings or 
without giant cells in temporal artery biopsy 
specimens, polyarteritis nodosa must be given 
diagnostic consideration in cases that are atypi- 
cal clinically or histopathologically.*” 
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Spontaneous Cure of Congenital 
Brown’s Syndrome 


Charles R. Leone, Jr., M.D., 
and Randolph T. Leone, M.S. 


Department of Ophthalmology, University of Texas 
Health Science Center, San Antonio. 


Inquiries to Charles R. Leone, Jr., M.D., 7950 Floyd Curl 
Drive, Suite 705 Medical Center Tower, San Antonio, TX 
78229. 

The superior oblique tendon sheath syn- 
drome (Brown’s) is characterized by a restric- 
tion of elevation in adduction with a lesser 
restriction in the primary and abducted posi- 
tions. ** The condition is usually congenital, but 
may be acquired. We encountered a case of 
spontaneous recovery of what has been other- 
wise thought to be a permanent condition. 

Shortly after birth congenital Brown’s syn- 
drome of the left eye had been diagnosed in a 
21-year-old man. He had had several orthop- 
tic examinations, which showed no change 
through age 15 years. At that time, his visual 
acuity was 20/20 in both eyes. In the primary 
position he had an 18-prism diopter right 
hypertropia and a 6-prism diopter exotropia. 
He had diplopia in the primary position, but 
with his head tilted backward, he was ortho- 
phoric and had stereopsis. With gaze to the left 
the deviation measured 9 prism diopters right 
hypotropia and 9 prism diopters exophoria. 
With gaze to the right, it measured 25 prism 
diopters right hypotropia and 4 prism diopters 
exophoria. 

The elevated chin position associated with 
this syndrome drew accusations of snobbish- 








ness from his peers. Therefore, at approximate- 
ly age 16 years, he consciously began to ‘‘exer- 
cise” his eye, He would forceably attempt to 
reduce his area of diplopia, particularly when 
he was reading or watching television. With 
almost daily exercise from age 16 to 18 years, 
better movement occurred in the affected eye 
until he noted no diplopia in the primary posi- 
tion. As he was able to elevate the eye an 
audible click was heard, and within a year, he 
had full movement without diplopia (Figure). 
When last examined three years later, he had 
full extraocular muscle rotation without an au- 
dible click. 

To our knowledge, there have not been any 
reported cases of spontaneous cure of congeni- 
tal Brown’s syndrome. Surgical treatment has 
not been associated with beneficial results, and 
should only be attempted if the vertical devia- 
tion in the primary position produces a cosmet- 
ic defect, or if a cosmetically objectionable head 
position is assumed.’ The most plausible expla- 
nation for Brown’s syndrome is an inability of 
the superior oblique tendon to pass freely 
through the trochlea, a function necessary to 
allow elevation of the eye in adduction.‘ 

During the time the patient was exercising 
his eye, he was not taking anti-inflammatory 
drugs, which could conceivably reduce swell- 
ing in the area of the trochlea. His persistent 
efforts forcibly to raise his left eye proved to be 
beneficial. The audible click was concomitant 
with his noticing improvement, and when he 
obtained full extraocular muscle rotation with- 
out diplopia, the click disappeared. This may 
have represented a loosening of a fibrous ob- 





Figure (Leone and Leone). Top, The patient at age 7 years showing (from left to right) orthophoria in the 


primary position with the head tilted slightly backward, some restriction in the left eye in gaze upward and to 
the left, marked restriction in the left eye with gaze upward and to the right, and no restriction in downward 
gaze. Bottom, Appearance at age 21 years with full ocular rotations in all fields of gaze. 
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struction within the sheath or the trochlea that 
finally stretched or thinned out, allowing unim- 
peded passage of the tendon. 
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Czarnecki’s Sign as the Initial 
Finding in Acquired Oculomotor 
Synkinesis 


Terry A. Cox, M.D. 


Department of Ophthalmology, University of British 
Columbia, Vancouver. 


Inquiries to Terry A. Cox, M.D., Department of Ophthal- 
mology, University of British Columbia, 2550 Willow St., 
Vancouver, British Columbia, Canada V5Z 3N9. 

In 1978, Czarnecki and Thompson’ described 
segmental contractions of the iris sphincter 
associated with eye movements in seven of 14 
patients with acquired oculomotor synkinesis 
(aberrant regeneration of the third nerve). I 
recently saw a man with a traumatic third nerve 
palsy who demonstrated Czarnecki’s sign be- 
fore he developed other signs of oculomotor 
synkinesis. 

A 23-year-old man was invoived in a motor 
vehicle accident. In addition to other injuries, 
he sustained craniocerebral trauma with exten- 
sive basal skull fracture. In the neurosurgical 
intensive care unit, he was found to have a 
complete left third nerve palsy. He gradually 
recovered from his injuries and left the hospital 
three weeks after admission. Fifty days after 
the initial injury, he still had a complete left 
third nerve palsy. The pupil in that eye did not 
react to light, but examination at the slit lamp 
showed that a small segment of the pupillary 
sphincter, extending from the 1 to 2 o'clock 
meridians (that is, superotemporal), constrict- 






ed briskly with attempted downgaze. A follow- 
up examination 14% weeks after the injury 
showed the classic findings of acquired oculo- 
motor synkinesis: the upper eyelid raised on 
downgaze (pseudo-von Graefe’s sign) and the 
eye adducted on attempted upgaze. Adduction 
and depression were both 50% limited, upgaze 
was absent, and the upper eyelid drooped 2 
mm. The iris sphincter contracted segmentally 
with downgaze in an area extending from the 3 
to 4 o'clock meridians as well as in the previ- 
ously noted area. No segment of the pupil 
reacted to light. 

Czarnecki and Thompson! believed that 
these segmental contractions of the iris provid- 
ed evidence that axons originally innervating 
extraocular muscles were now innervating the 
iris sphincter. If this theory is correct, Czarn- 
ecki’s sign should occur late in the develop- 
ment of the acquired oculomotor synkinesis 
syndrome, because the iris is much further 
from the superior orbital fissure than are the 
motor endplates of the extraocular muscles. 
The findings in my patient implied that regene- 
rating axons reinnervate the ciliary ganglion, 
not the iris. This seems logical because both 
extraocular muscle fibers and the ciliary gangli- 
on contain nicotinic cholinergic receptors. An 
alternative explanation is that acquired oculo- 
motor synkinesis is caused by ephaptic trans- 
mission’; subscribers to this hypothesis are. 
spared the task of explaining how an axon ` 
originally innervating a muscle can innervate a 
ganglion cell. 
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A 72-year-old woman sustained a closed- 
head injury with concussion in a motor vehicle 
accident. Initial examination showed evidence 


ae of a right oculomotor palsy. Skull radiographs 


showed a linear right temporal skull fracture, 
and computed tomographic head scan showed 
no additional abnormalities. Eleven days after 
the injury, she had a complete third-nerve 
palsy on the right, with sparing of the fourth, 
fifth, and sixth nerves. The right pupil mea- 
sured 4.7 mm in diameter, and no segment of 
the pupil reacted to light. Spontaneous con- 


 tractions of portions of the pupillary sphincter 


_ Were apparent with slit-lamp examination. A 
_ 15-degree segment centered at the 2:30 o'clock 
.. meridian contracted intermittently; each con- 
- traction was rapid, with immediate relaxation. 
> The interval between successive contractions 
_ ranged from one to 15 seconds, and the ampli- 
_ tude of contractions was variable. With larger 
contractions of the 2:30 segment, adjacent por- 
_ tions of the sphincter moved. No sphincter 
_ activity was apparent from the 3:30 to 4:30 
- meridian, but a segment between 4:30 and 5:30 
= o'clock also contracted with larger contractions 
at the 2:30 segment. Contractions of these 
upper and lower nasal segments were not syn- 
chronous, giving a vermiform appearance to 


Bo, the pupillary movements. Most of the temporal 
... portion of the pupil did not move; however, 


_ there were occasional feeble movements at the 
<10 o'clock position with larger contractions of 
the 2:30 o'clock segment. The movements of 
_ the two pupils were observed with the infrared 
< video system of a binocular television pupil- 
~lometer for simultaneous visualization under 
. different conditions of illumination. Spontane- 
- ous contractions of the right pupil occurred in 
~ the dark as well as in room light and were not 


: _ correlated with ocular movements or activity of 
the opposite pupil. 


The sphincter contractions of this patient's 


— pupil are analogous to the intermittent contrac- 
tions of segments of the pupillary dilator mus- 


- çle in some patients with Horner’s syndrome.’ 
Both types of movement probably have the 
same electrophysiologic mechanism. Sponta- 
neous activity of portions of the pupillary 
sphincter may have arisen from abnormal im- 
pulses generated in damaged axons at the site 
of oculomotor nerve injury. Although Adrian? 
described the persistent discharge of impulses 
in resected nerves of cats and rabbits, he found 
that the fibers that reacted in this way were 
sensory fibers. Whether autonomic fibers be- 
have similarly is speculative. Another possible 
source of abnormal action potentials might be 
spontaneous activity within the ciliary gangli- 
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on. Czarnecki and Thompson’ described a pa- 
tient with the tonic pupil of Adie’s syndrome 
who had spontaneous contractions of a small 
segment of the pupillary sphincter; damaged 
ganglion cells in the ciliary ganglion may have 
generated these abnormal action potentials. 
Previous series of patients with “‘vermiform 
movements” of the iris included cases similar 
to mine. For example, in one of McGregor’s 
cases‘ the patient had traumatic ophthalmople- 
gia and segmental contractions of the iris; it is 
not clear from his report whether these move- 
ments were spontaneous or induced by light.’ 
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Glaucoma Treatment with Once-Daily 
Levobunolol 


EDITOR: 

In the article, “Glaucoma treatment with 
once-daily levobunolol’’ by T. Wandel , A. D. 
Charap, R. A. Lewis, L. Partamian, S. Cobb, 
J. C. Lue, G. D. Novack, R. Gaster, J. Smith, 
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and E. Duzman (Am. J. Ophthalmol. 101:298, 
March 1986), the authors recommend that 
“Judging from the study, patients may be 
treated with once-daily instillation of levo- 
bunolol.’’ This simple statement may be easily 
misinterpreted. 

The initial clinical trial included 92 patients 
with open-angle glaucoma or ocular hyperten- 
sion. Of these, only 78 were entered into 
three groups (limited by their protocol) to de- 
termine efficacy. This leaves a small data base 
per group for analysis. 

Control of intraocular pressure was loosely 
defined as follows: 

1. In patients without previous glaucoma 
medications, a decrease less than 20% from 
baseline intraocular pressure was considered 
inadequate. (Thus, in a patient with an intra- 
ocular pressure of 30 mm Hg, reduction to 24 
mm Hg would be considered adequate.) 

2. In patients with prior glaucoma medica- 
tions, an intraocular pressure increase of 
greater than or equal to 5 mm Hg from pre- 
washout values was considered as inadequate 
control. (Therefore, in a patient with a pre- 
washout intraocular pressure of 23.5 mm Hg 
an increase to 28 mm Hg would be considered 
adequately controlled.) 

This definition of successful control can be 
misleading. Patients are not identified within 
the designated groups as to previous medica- 
tions. This raises the possibility that the 
groups are not adequately matched. 

Based on life-table estimates, the probabili- 
ty of controlled intraocular pressure on once- 
daily levobunolol was not significantly differ- 
ent from that of once-daily timolol. The only 
statistically significant finding was that over- 
all mean reduction of intraocular pressure 
was greater for the levobunolol groups. Mean 
reduction of intraocular pressure was deter- 
mined on a single measurement at 9:00 A.M., 
24 hours after drop instillation, rechecked on 
seven occasions over three months. The prob- 
lem is that significant spikes in intraocular 
pressure may be missed by a single measure- 
ment. In a previous study, diurnal recordings 
showed peak intraocular pressure at 7:00 A.M. 
Treatment with twice-daily levobunolol at 9:00 
A.M. and 9:00 p.m. significantly reduced intra- 
ocular pressure; however, peak intraocular 
pressure still occurred at 7:00 a.m. six and 12 
months into therapy.' Additionally, sustained 
reduction in intraocular pressure on levo- 
bunoldl or timolol may not prevent progres- 
sive glaucomatous damage. In the present 
study intraocular pressure was lowered to 
21.2 and 20.4 mm Hg in the levobunolol 
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group and to 21.9 mm Hg in the timolol 
group. These data suggest that although levo- 
bunolol may statistically show a greater mean 
reduction in intraocular pressure, clinically it 
is not significant. 

If once-daily dosage is inadequate, Wandel 
and associates recommend going to twice- 
daily treatment using levobunolol, yet their 
discussion section opens with a reference 
statement that the mean decrease in intraocu- 
lar pressure is not significantly different on 
this increased dosage schedule. Therefore, in- 
creasing levobunolol to twice daily may not 
result in a further reduction in intraocular 
pressure because of its already long-acting 
properties. Side effects such as a decrease in 
heart rate, may actually be increased when 
compared to timolol. 

We agree with the authors that once-daily 
dosage each morning is appropriate. If twice- 
daily therapy is needed it may be better to 
consider other drugs. Increasing timolol 
0.25% from once- to twice-daily further re- 
duced intraocular pressure from 18% to 25%.’ 
Betaxolol in twice-daily dosage results in sig- 
nificant intraocular pressure reduction with 
markedly less side effects.’ 

We commend the authors on this prelimi- 
nary but innovative study suggesting once- 
daily levobunolol for the treatment of glauco- 
ma. A new beta-blocker that may improve 
patient compliance while providing greater 
safety at reduced cost would be a welcome 
addition to glaucoma sufferers. Whether this 
will be adequate in stabilizing visual function 
in these patients remains speculative. If 
twice-daily dosage is required, other alterna- 
tives should be considered. 

RICHARD J. STARITA, M.D. 
RONALD L. FELLMAN, M.D. 
Dalias, Texas 
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Reply 


EDITOR: 

We agree with Drs. Starita and Fellman con- 
cerning the benefits of “a new beta-blocker 
that may improve patient compliance while 
providing greater safety at reduced cost” and 
wish to respond to some of the questions they 

= have raised about our once-daily levobunolo! 
~ study. 

Statistics—Because we were able to detect a 
statistical difference between the levobunolol 
and timolol groups, a priori, the sample size 
was large enough. 

Drs. Starita and Fellman calculated intraoc- 
ular pressure values by subtracting the overall 
means from the baseline values, which we 
believe is incorrect. 

- Rather than suggesting, as they indicate, 

that the effect of levobunolol though statisti- 

cally significant is not clinically significant, 

= the opposite appears to be the case when the 

- data from individual visits are evaluated. In 

~ the intraocular pressure graph there was a 

` clinically significant difference between the 

_ levobunolol and timolol groups of 2 to 4 mm 

- Hg at each time period, which finally became 
statistically significant when the differences 

_ between the overall means were tested. 

=- Protocol—Drs. Starita and Fellman suggest 

that the study protocol definition of con- 

trolled intraocular pressure was misleading. 

_ During our study, definition (b) was never 

_ invoked. Also, regarding prestudy medica- 

- tions, we found no differences between the 

groups in either the types of prestudy medi- 

~ cations taken or the numbers of medications 

Cited literature—There were several incon- 

sistencies in the literature cited by Drs. 

Starita and Fellman, who suggested that there 
were significant pressure spikes at 7:00 a.m. 
in a study of long-term diurnal intraocular 
pressure control by levobunolol and timolol.! 
In the quoted paper, Silverstone and associ- 
ates stated that, ‘diurnal variations were min- 
imal in subjects treated with either drug: 
large fluctuations in intraocular pressure were 
not observed.’”! 

From their citation, Drs. Starita and Fellman 
infer that twice-a-day levobunolol might be 
less safe than twice-a-day timolol. The results 
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of several long-term, large, multicenter stud- 
ies indicate that twice-a-day levobunolol and 
twice-a-day timolol have similar safety and ef- 
ficacy profiles." 

The Soll study,” comparing once-daily treat- 
ment with timolol and twice-daily treatment, 
was a parallel group study, not a titration 
study as indicated by Drs. Starita and 
Fellman. Dr. Soll found no statistical differ- 
ences between the groups in efficacy. 

We would like to reaffirm our suggestion 
that if once-daily treatment with levobunolol 
is inadequate, twice-daily treatment should be 
tried. Drug studies give guidelines in terms 
of average behavior of the study populaion. 
However, individual patients may gain addi- 
tional intraocular pressure control when the 
amount of beta-blocker delivered is in- 
creased.** It makes sense to increase the dos- 
age rather than change to a new pharmaceuti- 
cal agent that may possess a different efficacy 
and comfort profile. 

When choosing a therapeutic agent, many 
factors must be considered and balanced, in- 
cluding efficacy, safety, comfort, and compli- 
ance, Based on the data presented in our orig- 
inal article, once-daily levobunolol appears to 
optimize many of these factors. We look for- 
ward to the results of future studies and clini- 
cal usage of levobunolol at this dosage regi- 
men. 

THADDEUS WANDEL, M.D. 
Houston, Texas 

ARTHUR CHARAP, PH.D., M.D. 
Irvine, California 
RICHARD A. LEWIS, M.D. 
Davis, California 

LEON PARTAMIAN, M.D. 
Los Angeles, California 
STEPHEN COBB, M.D. 
Boston, Massachusetts 
JOHN LUE, M.S, 

Irvine, California 

GARY D. NOVACK, Ph.D. 
Irvine, Calfornia 
RONALD GASTER, M.D. 
Irvine, California 

JESS SMITH, M.D. 
Houston, Texas 

EFRAIM DUZMAN, M.D. 
Irvine, California 
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Compliance With Topical Pilocarpine 
Treatment 


EDITOR: 

Kass and associates’? pointed out the im- 
portance of objective monitoring of patient 
compliance in using glaucoma medication. 
Van Buskirk? emphasized the importance of 
the compliance factor and suggested newer 
methods of objective assessment of optic 
nerve function. 

Two techniques for trying to improve pa- 
tient compliance are (1) checking the intraocu- 
lar pressure at different times of day at differ- 
ent visits and (2) prescribing times of the day 
(for example, 6 a.M., 12 noon, 6 P.M., and 12 
midnight) that medication is to be used, rath- 
er than saying “four times a day” or the like. 
In the latter instance, questions in regard to 
the patient's lifestyle may suggest whether 
the medication is appropriate and indicate in- 
structions for use. 

AXEL C. HANSEN, M.D. 
Nashville, Tennessee 
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Miconazole and Ketoconazole as a 
Satisfactory First-Line Treatment for 
Keratomycosis 


EDITOR: 

I read with great interest the article, 
‘““Miconazole and ketoconazole as a satisfacto- 
ry first-line treatment for keratomycosis”’ 

(Am. J. Ophthalmol. 101:605, May 1986), by 
R. Fitzsimons and A. L. Peters, particularly 
because I have reported the successful treat- 
ment of two patients with oral ketoconazole,’ 
as cited in their article. My colleagues and I 
have also reported the effectiveness of oral 
ketoconazole? and subconjunctival micona- 
zole? in the treatment of experimental fungal 
keratitis in rabbits, which studies were not 
cited in their article. 

Fitzsimons and Peters believe that the 
miconazole-ketoconazole regimen provided a 
satisfactory initial approach to the challenging 
and increasing problem of fungal keratitis; 
however, I think that, at present, the combi- 
nation of natamycin and imidazole, either 
miconazole or ketoconazole, is the best ap- 
proach to the initial treatment of keratomy- 
cosis. Miconazole is one of the imidazole de- 
rivatives and ketoconazole is also an 
imidazole antifungal drug. These two drugs 
are apt to show similar antifungal spectra, 
and may not be effective against some fungi, 
especially Fusarium species, as shown in their 
cases (Nos. 7, 9, 11, 13, 14, and 17). The 
authors also used 5% natamycin in some of 
the cases (Cases 13 and 17). Theoretically, the 
combination of natamycin, which is a polyene ~ 
antimycotic agent, and miconazole or keto- 
conazole, which are imidazole derivatives, 
would be better than two kinds of imidazoles. 
We have demonstrated the effectiveness of 
natamycin-miconazole therapy in the treat- 
ment of keratomycosis, and some of our cases 
were reported in our previous paper.’ 

Fitzsimons and Peters used a miconazole 
solution (200 mg/20 ml) in vials intended for. 
parenteral injection for topical instillatio 
subconjunctival injection. In my opinion 
concentration of miconazole solution wo 
















be very irritating to the eye with either topical 
or subconjunctival use. In my experience, 
0.1% or 0.2% miconazole, which can be made 
from the original solution for parenteral use 
(200 mg/20 ml) by diluting five or ten times 
with physiologic saline solution, is better tol- 
erated by both the human and rabbit eye 
without irritation. 

Finally, in the Results section, Fitzsimons 
and Peters stated that Fusarium was isolated 
in Case 19, but in the Table, it states that 
<>: Drechslera was isolated in Case 19. 
ee YASUHISA ISHIBASHI, M.D. 

New Orleans, Louisiana 
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Reply 


- EDITOR: 
= We thank Dr. Ishibashi for the interest he 
- showed in our article. 
_ The miconazole solution we used did not 
- appear clinically to be very irritating to the 
-< eye. We received no patient complaints in this 
_ regard. 
_ We regret the error in the Results section 
> where we state that Fusarium was isolated in 
<- Case 19. This should read Case 17. 
A. L. PETERS, M.MED. (NATAL) 
Durban, South Africa 
R. FITZSIMONS, M.B. CH.B. (N.Z.) 
Auckland, New Zealand 
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Computerized Scoring and Graphing of 
the Farnsworth-Munsell 100-Hue Color 
Vision Test 


EDITOR: 
In their article, “Computerized scoring and 
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graphing of the Farnsworth-Munsell 100-hue 
color vision test” (Am. J. Ophthalmol. 
101:469, April 1986), M. Lugo and J. S. 
Tiedeman provided a listing of their program 
and a sample plot. This program does not 
correctly calculate the error score of the first 
cap in the series. Farnsworth! showed that the 
85 caps constituting the hue test form a circle 
when plotted on the Uniform Chromaticity 
Scale Diagram. Therefore, when calculating 
the error score of the first cap, this circular 
continuity of the series must be taken into 
account. To evaluate the error score of the 
first cap correctly, the calculation of SCORE(0) 
in line 240 of the program should be amended 
as follows: 


SCORE(0) = ABS[x(84) — 85] + ABS[X(1) za 
x(0)]. 


With this correction the error score of cap 1 in 
their example is 5 and the total error score is 
154. 
A. D. COLLINS, M.Sc., C.Eng. M.LE.E. 
Belfast, Northern Ireland 
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Reply 


EDITOR: 

As Collins states, there is a circular continu- 
ity to the series of 85 caps in the Farnsworth- 
Munsell 100-hue color vision test. In our 
method of error score calculation we opted 
not to use the end-point values for calculation 
since the patient never compares them direct- 
ly. However, a user wishing to follow Collins’ 
advice should know that the correction he 
makes assumes that the patient will always 
place cap 85 first. As seen in our example, 
this is not always so, and the correct equation 
should be: 


SCORE(0) = ABS[x(84) — (<(0) + 85)] + 
ABS[X(1) — x(0)]. 


The error score for cap 1 in our example is 
now seen to be 6. | 
Also, if one desires to calculate the first cap 

















in this fashion, consistency dictates we do the 
>- < same to calculate the error score of the last 
>= cap. The equation to calculate the score for 


the cap in position 84 should then be: 


SCORE(84) = ABS[x(84) — x(83)] + 
ABS[(x(0) +85) — x(84)]. 


Thank you for the opportunity to clarify 
this point. 
MIGUEL LUGO, M.D. 
JAMES S. TIEDEMAN, M.D. 
Durham, North Carolina 








Association of Gm Allotypes With the 
Occurrence of Ankylosing Spondylitis 
in HLA-B27-Positive Anterior Uveitis 


EDITOR: 

We previously reported an association 
of immunoglobulin phenotypes Gm 
1,3,17;23;5,13,21 with the occurrence of anky- 
losing spondylitis in patients with HLA-B27- 
positive acute anterior uveitis.’ Our results 
were based on a study of 22 HLA-B27-positive 
patients with ankylosing spondylitis and 
acute anterior uveitis (Group 1), 30 patients 
with acute anterior uveitis but without anky- 
losing spondylitis (Group 2), and 204 healthy 
controls (Group 3). Between 1983 and 1985, 
we added 21 patients to Group 1 and 17 pa- 
tients to Group 2. Two of the original patients 
were discovered to carry the Gm allo- 
type 1,2,3,17;23;5,13,21 instead of the 
1,3,17;23;5,13,21 allotype described. Addition- 
ally, two of the original patients with acute 
anterior uveitis seen between 1980 and 1982 
later developed ankylosing spondylitis. 

The combined results showed that none of 
the Gm phenotype frequencies differed signif- 
icantly from the frequencies in the control 
group (Table). Further studies may clarify the 
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TABLE 
IMMUNOGLOBULIN Gm PHENOTYPES IN HLA-B27- 
POSITIVE ANTERIOR UVEITIS 


Sv OTTO NANANA APA aaa anama 


Gm PHENOTYPE GROUP 1 GROUP 2 GROUP 3 
(NO. = 45) {NO, ad 47} (No. z 
204) 








Gm=1,17:21 3 7 2 4 18 9 
Gm=1,2:21 1 2 3 6 12 6 
Gm=1,3,17;5,13,21 3 7 2 4 18 9 
Gm=1,2,3,17:5,13,21 2 4 2 4 7 3o: 
Gm=3;5,13 2 4 3 6 15 7 
Gm=1,3,17;23;5,13,21 10 21 4 9 33 16 
Gm=1,2,3,17:23;5,13,21 8 17 6 13 14 7 
Gm=3;23:5,13 16 36 25 53 87 43. 


controversy concerning the role of genes on ~ 
the long arm of chromosome 14 in the extra- 
ocular manifestations of HLA-B27-positive | 
acute anterior uveitis. 
N. BROEKEMA _ 
Utrecht, The Netherlands 
A. LINSSEN | 
L. LUYENDIUK | 
T. E. W. FELTKAMP _ 
Amsterdam, The Netherlands 
G.5. BAARSMA | 
Rotterdam, The Netherlands 
P. J. KRUIT 
A. ROTHOVA ` 
A. KIJLSTRA 
Amsterdam, The Netherlands 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 








Retinoblastoma. Edited by Frederick C. Blodi. 
New York, Churchill Livingstone Inc., 1985. 228 
pages, index, illustrated. $45.00 


Reviewed by RICHARD A. Lewis 
Houston, Texas 


_ Perhaps no single area in ophthalmology re- 
_ flects the impressive and exponential growth of 
the evolution and application of modern clini- 
cal and molecular genetics more than the inves- 
~ tigations and understanding of retinoblastoma. 
_ This expansive knowledge about retinoblasto- 
ma has been demonstrated in an increasing 
number of publications in the past five years. 
This text, edited by Dr. Blodi, is of consider- 
_ able value to ophthalmologists in residency, 
=< ophthalmologists in practice, pediatricians, 
. oncologists, and clinical geneticists. Its 12 chap- 
ters cover both diagnostic and therapeutic top- 
ics in retinoblastoma in a concise and compre- 
hensive manner. Excellent, current reviews of 
© specific topics related to retinoblastoma include 
- “Treatment of Retinoblastoma” (Chapter 4 by 
. David Abramson), “Echographic Diagnosis” 
© (Chapter 6 by Vernon Hermsen), and ‘‘Retino- 
= blastoma in Genetics and Genetic Counselling” 






















National and international experts contribute 
- highly informative chapters on the evolution 
and formation of retinoblastoma (Brenda Gal- 
lie), trilateral retinoblastoma and retinocytoma 
(Lorenz Zimmerman), and a provocative chap- 
_ter on the enhancement fluorescein angiogra- 
_ phy provides in evaluating subtle or small tu- 
. mors (co-authored by Jerry Shields, Larry 
_ Donoso, George Sanborn, Dennis Orlock, and 
_.. James Augsburger). 
Each of these chapters is succinct, and each is 
- enhanced by high quality black-and-white pho- 
tographs, fluorescein angiograms, ultrasonic 
photographs, and line drawings. 

There are few flaws. In the chapter on differ- 
ential diagnosis, Wagner disease, which is cur- 
rently considered a minor and private family 
syndrome, is listed in the differential diagnosis 
of retinoblastoma, whereas radial perivascular 
lattice degeneration, early onset retinal detach- 
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ment with severe myopia, and palatal clefting 
defects, called the Stickler syndrome, are omit- 
ted. Retinal detachment does not occur in Wag- 
ner’s family. In one echographic photograph 
(Figure 6-2), the sector scan has the retinal- 
vitreous interface at the left and anterior seg- 
ment on the right; it would have been more 
appropriate to show it in its usual fashion with 
the anterior segment on the left; the corre- 
sponding line drawing should then follow the 
usual convention. It may be a bit confusing to 
read the book in its present order, because 
treatment of retinoblastoma and therapy by 
light and photocoagulation are summarized be- 
fore the discussion of echographic diagnosis 
and fluorescein angiography. Nonetheless, 
this compact text should be both useful and 
valuable as a concise reference for both oph- 
thalmic and nonophthalmic practitioners and 
residents. 





Optic Neuritis. Edited by R. F. Hess and G. T. 
Plant. New York, Cambridge University Press, 
1986. 310 pages, index, illustrated. $69.50 


Reviewed by Nancy M. NEWMAN 
San Francisco, California 


This book is the result of a conference held in 
November 1984 which, as stated in the preface, 
covers a number of different though inter- 
related areas. It begins with 


.. an up-to-date account of the psychophysical and 
electrophysiologic bases of normal vision. The clinical 
picture of optic neuritis in adults and children is out- 
lined from both a neuro-ophthalmologic and immuno- 
logic point of view. The use of basic research tech- 
niques of psychophysics and electrophysiology are 
explained and an animal model of optic nerve demye- 
lination is explored by morphological and electro- 
phyiological methods. Finally, the revelance of the 
above approaches is put into perspective firstly by the 
pictorial representation of the visual impairment in 
optic neuritis by an artist and, secondly, by the original 
reports of the symptoms of optic neuritis by Nettleship, 
100 years ago. 
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This book has admirable goals and, in gener- 
al, fulfills them adequately. The first two chap- 
ters on contrast and the neurophysiology of 
retinal ganglion cells and optic nerve are suc- 
cinct and thorough objective evaluations of 
their subjects to 1984. I particularly appreciated 
the elegant chapter on the pathogenesis of 
optic neuritis by W. I. McDonald and that on 
optic neuritis in childhood by Taylor and Cuen- 
de, which highlights the differences between 
childhood and adult optic neuritis. 

Unfortunately, the longer chapter on the di- 
agnosis of optic neuropathy is not well focused. 
It includes many other neuropathies which 
really are not pertinent to the discussion in this 
text. Information that would allow comparative 
evaluations of these other optic nerve afflic- 
tions vis-a-vis optic neuritis is inadequate. 
There are numerous clinical statements with 
which I would take issue. The chapters on 
immunology, psychophysics, and electrophys- 
iology are current as of 1984. 

The chapters on an artist’s view of optic 
neuritis and the original description by Nettle- 
ship add informative perspectives to the text. 

As is often the case in all multi-authored 
texts, there is some unevenness and redundan- 
cy. Nevertheless, this text contains some excel- 
lent writing and insights and can be recom- 
mended to anyone with an interest in optic 
neuritis. 


Ophthalmology Principles and Concepts, 6th 
edition. By Frank W. Newell. St. Louis, The C. V. 
Mosby Company, 1986. 609 pages, index, illus- 
trated, 16-plate color atlas. $39.95 


Reviewed by H. STANLEY THOMPSON 
Iowa City, lowa 


Any text that goes through six editions in two 
decades must be doing something right. 
Newell’s textbook is now one of the standards 
for medical students and beginning residents 
in ophthalmology. It is popular because it is 
rewarding to read. The paragraphs are short 
and generally crystal clear. All that revising 
and improving over the years has resulted ina 
choice collection of illustrations and explana- 
tions and each one makes its point quickly and 
firmly. This is a very good place to start the 
study of ophthalmology. 
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15th Pupil Colloquium 


The Pupil Colloquium is a meeting of investi- 
gators from various disciplines who share an 
interest in the workings of the pupil. This year 
the meeting was held in Hamamatsu City, 

Japan, as a satellite of the International Neuro- 
Ophthalmology Society. Satoshi Ishikawa, pro- 

fessor of ophthalmology at Kitasato University, 

was the host for both meetings. Most of the 

Pupil Colloquium papers originated in Japan, = 
and the theme of the meeting turned outtobea 
tribute to the skill and ingenuity of Japanese 
bio-engineering. | 

Y. Tanemoto (Kitasato University, Sagami- 
hara) offered two papers on the tonic accommo- 
dation of Adie’s syndrome, both making use of 
a continuously recording, monocular, infrared _ 
accommodometer made by Nidek. One paper 
showed that the velocity of the remaining ac- 
commodation is at first normal after the onset 
of the Adie’s syndrome but then accommoda- 
tion speed gradually decreases and finally lev- 
els off. The other paper showed that physiolog- 
ic microfluctuations of accommodation are 
characteristically absent in Adie’s tonic pupil. 

T. Muramatsu (Tokyo Medical University, 
Tokyo) had an instrument with which he was 
able to record continuously both accommoda- 
tion and pupil size simultaneously. The sub- 
jects fixed on a target only 30 cm away, and the 
fluctuations in pupil size were seen to be in 
synchrony with the fluctuations of accommo- 
dation. I presume that in this testing situation 
the pupillary movements resulted from insta- 
bility in the near response of the pupil rather 
than from hippus. 

S. Oono (Saga Medical College, Saga) record- 
ed “sensory evoked pupillary responses’’ by 
averaging the pupillary dilation evoked by an 
auditory click. He found two peaks of mydria- 
sis, the first at 600 msec from the stimulus and 
the second at 1,400 msec. The second peak 
disappeared in eyes in which the alpha- 
adrenoreceptors on the dilator muscle had been 
blocked with thymoxamine, suggesting that 
the first peak is caused by due to inhibition of 
the sphincter and the second peak by the pe 
of the dilator muscle. [ 

S. Usui (Toyohashi University of Technolog 
Toyohashi) is interested in engineering r mo 
















of pupillary reactivity. He indicated how the 
model might be changed to take into account 
the relative slowness of dilator responses dem- 
onstrated by Dr. Oono. T. Watanabe (Science 
University of Tokyo, Chiba) made a similar 
adjustment to a mathematical model of the 
pupillary light reflex. 

T. Yoshitomi (Department of Pharmacology, 
Kyushu University, Fukuoka) suspended the 
iris muscles of a dog between hooks in support- 
ing solutions, and stimulated them electrically. 
Both the dilator muscle and the sphincter mus- 
cle (tested separately) contracted briskly and 
relaxed slowly. The addition of atropine to the 
bath impaired the already slow relaxation of the 
dilator muscle, and the addition of guanethi- 
dine to the sphincter bath delayed the sphinc- 
ter’s relaxation. From this it was concluded that 
the dog’s iris sphincter receives excitatory cho- 
linergic stimuli and inhibitory adrenergic stim- 
uli, and that the iris dilator muscle receives 
excitatory adrenergic stimuli and inhibitory 
cholinergic stimuli. 

o T. Utsumi (Osaka Medical College, Osaka) 


© compared the pupillary behavior of diabetic 


patients with “‘pupil-size-matched controls,” 
that is, with a group of older patients who did 
not have diabetes. He found that the pupils of 
patients with diabetes did indeed act as if they 
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had aged prematurely, as suggested by Smith 
and Smith. 

Throughout the meeting, new, complex, and 
elegant instruments were described. For exam- 
ple, T. Watanabe is designing a new optometer 
using streak retinoscopy (based on the sugges- 
tions of P. B. Kruger, State University of New 
York, 1979). S. Nagata (NHK Science and Tech- 
nical Research Labs, Tokyo) has designed a 
solid-state pupillometer. With such an instru- 
ment new and potentially interesting informa- 
tion becomes available, such as for example the 
location of the “center of gravity” of the pupil- 
lary area might be tracked as an expression of 
changes in pupillary shape. Hamamatsu Photo- 
nics (Hamamatsu City), working with $. Ishi- 
kawa, has produced a beautifully made, solid- 
state, binocular pupillometer that in its present 
form after a single light reaction, prints out a 
page of graphs and measurements describing 
the dynamics of the pupillary response. The 
instrument can also alternate the stimulus from 
one eye to the other and can present an ap- 
proaching and receding target to the patient as 
a “near” stimulus. 

The Pupil Colloquium is planning some ses- 
sions for the Neuro-Ophthalmology Congress 
in Vancouver May 6-12, 1988. 

H. STANLEY THOMPSON 








ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Acta Ophthalmologica 


The blood-retinal barrier permeability to fluo- 
rescein in normal subjects and in juvenile 
diabetics without retinopathy. Krogsaa, B., 
Lund-Anderson, H., Mehisen, J., and Sestoft, L. 
(University Eye Clin., Righospitalet, 9 Bleg- 
damsvej, DK-2100 Copenhagen, Denmark). Acta 
Ophthalmol. 64:173, 1986. 


The literature is contradictory in regards to 
the presence of breakdown in the blood-retinal 
barrier early in the course of diabetes. There 
have been some reports that juvenile diabetics 
without retinopathy show an increased perme- 
ability. To study this question the authors used 
the technique of vitreous fluorophotometry 
and compared the blood-retinal barrier perme- 
ability in 20 eyes from 17 normal volunteers 
(mean age, 31 years) and in 20 eyes from 19 
juvenile diabetics without retinopathy (mean 
age, 35 years). In the latter group the mean 
duration of diabetes was six years. The permea- 
bility for the two groups was almost identical so 
that a breakdown of the blood-retinal barrier 
cannot be demonstrated as a very early and 
general phenomenon of the early course of 
diabetes. (4 figures, 16 references) — David 
Shoch 


Contact lens wear in dry environments. Nilsson, 
S. E. G., and Anderson, L. (Dept. Ophthalmol., 
University of Linköping, S-581 85 Linköping, 
Sweden). Acta Ophthalmol. 64:221, 1986. 


It has been a clinical impression that contact 
lens wearers have more complaints when the 
humidity is low but there has been no system- 
atic study of this phenomenon. In order to 
clarify and quantitate this point the authors 
studied 34 contact lens wearers and used the 
break-up time as a criterion for evaluating 
the effects on the eye. They found that when 
the relative humidity was less than 30% there 
was significantly shorter breakup times on the 
lens and more prominent lens deposits than 
when the humidity was over 40%. Discomfort 
became particularly prominent when humidity 
was less than 25% and when the breakup time 
on the lens was less than 20 seconds. The 
authors manipulated the humidity artificially 
between 20% and 50% and showed that sub- 
jects with a short breakup time and prominent 


lens deposits were much more sensitive to a 
low relative humidity than other subjects. (2 
figures, 3 references) — David Shoch 


British Journal of Ophthalmology 
One-step extracapsular cataract extraction and 
silicone oil-injection in the management of 
proliferative vitreoretinopathy. Peyman, G. A., h 
and de Corral, L. R. (1855 W. Taylor St., Chicago, a 
II 60612). Br. J. Ophthalmol. 70:382, 1986. : 


Silicone oil has been useful as an adjunct to- 
the management of retinal detachments associ- 
ated with proliferative vitreoretinopathy. How- | 


ever, cataract is also present in many of these — 


detachments and if the cataract is removed the | 
silicone oil causes a great many anterior seg- 


ment complications. One solution is to do an 


extracapsular extraction and leave the posterior _ 
capsule behind and then treat the retinal de- — 
tachment and vitreous traction with silicone 
oil. The authors have varied this procedure 


slightly to allow a one-step procedure. Instead © 
of removing the anterior capsule and the nucle- 


us of the cataract and leaving the posterior — 
capsule behind they use a pars plana approach 


and remove the posterior capsule and cataract ` 


from behind, leaving the anterior capsule in- 


tact. The end result is an eye filled with silicone 
oil, the anterior chamber being protected from > 
the oil by the anterior lens capsule. The authors 


report the results of this procedure in seven 


patients only one of whom showed oil in the — k 
anterior chamber through a capsular rent. (2 > © 
figures, 1 table, 13 references) — David Shoch TRR 


Canadian Journal of Neurological 
Sciences 


Optic neuritis and myelopathy in systemic 
lupus erythematosus. Oppenheimer, S., and 
Hoffbrand, B. |. (Dept. Clin. Neurol. Sci., Univ. 
Hosp., 339 Windermere Rd., P.0. Box 5339, 
London, Ontario, Canada N6A 5A5). Can. J 
Neurol. Sci. 13:129, 1986. 


Ophthalmologic complications, chig | 
nopathy, occur in 10% to 20% of ca! 
temic lupus erythematosus. An t 
complication is optic neuritis, whic 
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be more persistant and more extensive than the 
optic neuritis associated with multiple sclero- 
sis. In the case reported here there was an 
association with anticardiolipin antibodies and 
a circulating lupus anticoagulant. These may be 
markers for vasculitic optic neuritis, which en- 
ables one to differentiate it from the optic neuri- 
tis of demyelinating disease. (2 tablets, 23 refer- 
ences) — David Shoch 


Diabetes 


Effect of sorbinil on blood-retinal barrier in 
early diabetic retinopathy. Cunha-Vaz, J. G., 
Mota, C. C., Leite, E. C., Abreu, J. R., and Ruas, 
M. A. (Univ. Illinois Eye and Ear Infirm., 1855 W. 
Taylor St., Chicago, IL 60612). Diabetes 35:574, 
1986. 


To study the effect of sorbinil on the altera- 
tion of the blood-retinal barrier, 32 adult-onset, 
© non-insulin-dependent diabetic patients with 
_ minimal or no retinopathy were randomly as- 

‘signed to receive either oral sorbinil (250 mg 
once a day) or placebo for 6 months. All pa- 
tients underwent fundus photography, fluo- 
rescein angiography and vitreous fluoropho- 
tometry before treatment and at 3 and 6 months 


after treatment. Vitreous fluoro-photometry 


data showed that the alteration of the blood- 
retinal barrier increased significantly less in the 
sorbinil-treated group compared with the pla- 
cebo group during the 6 month study period. 
Side effects were limited to hypersensitivity 
reactions, with skin rash and fever, in only 2 of 


A -the 16 patients who received the drug. These 


hypersensitivity reactions disappeared with 
discontinuation of the medication. Aldose- 
reductase inhibition may play an important 


==> tole in stabilization of the blood-retinal barrier 


in early diabetic retinopathy. (2 figures, 4 ta- 
bles, 13 references) —- Authors’ abstract 


Experimental Neurology 


Effect of aging on sensorimotor functions of 
eye and hand movements. Warabi, T., Noda, 
H., and Kato, T. (Dept. Vis. Sci., Indiana Univ., 
Bloomington, IN 47405). Exp. Neurol. 92:686, 
1986. 


A series of 21 patients was divided into three 
groups depending on age. All the patients were 
asked to follow a visual target with their eyes 


and movements of the eyes were recorded with 
electrodes attached to the forehead at the inner 
and outer canthi of the right eye. In a second 
test the subjects were instructed to follow a 
target as accurately and quickly as possible 
with a laser spot: movements of the wrist were 
recorded with electrodes on the flexor and 
extensor muscles of the right forearm. There 
were no differences in eye movements or in arm 
movements in the different age groups indicat- 
ing that motor function does not deteriorate 
with age. However the duration of error cor- 
recting movements increased significantly with 
aging in both eye and hand testing. These 
increases suggest that the aging effects are the 
manifestation of impairment not in the motor 
system but in the sensory process that is re- 
quired to initiate movements. (7 figures, 12 
references) — David Shoch 


Graefe’s Archives for Clinical and 
Experimental Ophthalmology 


Gamma-enolase activity in choroidal melano- 
ma. Margo, C. E., and Lavellee, M. (University of 
South Florida, Box 21, 12901 N. 30th St., Tampa, 
FL 33612). Graefe’s Arch. Clin. Exp. Ophthalmol. 
224:374, 1986. 


Gamma-enolase is a glycolytic enzyme that is 
found in high concentration in neural and neu- 
roendocrine tissues. The enzyme has been con- 
sidered clinically useful as a tumor marker in 
the evaluation of small-cell undifferentiated 
malignancies. A preliminary report suggested 
that gamma-enolase activity may be used in the 
assessment of the malignant potential of choro- 
dial melanoma. To test this hypothesis and 
document the distribution of gamma-enolase in 
the eye, the authors studied the immunohisto- 
chemical activity of gamma-enolase in six eyes 
from persons with chorodial melanoma. Al- 
though no correlation could be found with 
gamma-enolase activity and tumor size or 
tumor cell type, the distribution of gamma- 
enolase in normal retina and optic nerve was 
described. The areas of greatest immunohisto- 
chemical reactivity were the perikaryon of gan- 
glion cells, inner and outer plexiform layers, 
and the nerve axons of the nerve fiber layer and 
optic nerve. Gamma-enolase may be a poten- 
tially useful marker of retinal and optic nerve 
glycolysis, and of neuronal function. (3 figures, 
1 table, 12 references) — Authors’ abstract 
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International Ophthalmology 


Alteration of the blood-retinal barrier and vitre- 
ous in sickle cell retinopathy. Paylor, R. R., 
Carney, M. D., Ogura, Y., Cunha-Vaz, J. G., 
Jampol, L. M., and Goldberg, M. F. (1905 W. 
Taylor St., Chicago, |! 60612). Int. Ophthalmol. 
9:103, 1986. 


Vitreous fluorophotometry was performed in 
a large group of patients with sickle cell dis- 
ease. Nineteen eyes in this group had back- 
ground sickle retinopathy and 12 eyes had 
proliferative retinopathy. The eyes with back- 
ground sickle cell retinopathy showed a nor- 
mally functioning blood-retinal barrier at the 
posterior pole. Abnormally increased fluores- 
cence values in the mid-vitreous were found in 
three of the 19 eyes. In proliferative retinopa- 
thy the mid-vitreous fluorophotometries were 
abnormally increased, which correlated with 
the appearance of neovascularization in the 
periphery. The coefficient of diffusion of fluo- 
rescein in the vitreous was increased in the 
eyes with proliferative retinopathy, suggesting 
an alteration of the vitreous structure in these 
eyes. In general there is more information 
available from studying the mid-vitreous, since 
leakage from the peripheral retina accumulates 
in the mid-vitreous rather than the posterior 
vitreous. If the leakage is minimal at least two 
hours is needed to study the barrier properly. 
There was a correlation noted between the 
mid-vitreous values and the size of sea fans. 
The degree of leakage may indicate a need to 
treat a sea fan. (3 tables, 4 references) — David 
Shoch 


Investigative Ophthalmology and 
Visual Science 
Pathogenesis of Chandler’s syndrome, essen- 
tial iris atrophy and the Cogan-Reese syn- 
drome. |. Alterations of the corneal endotheli- 
um. Alvarado, J. A., Murphy, C. G., Maglio, M., 
and Hetherington, J. (Dept. Ophthalmol., U-490, 
Univ. California School of Med., San Francisco, 
CA 94143). Invest. Ophthalmol. Vis. Sci. 27:853, 

1986. 


Chandler’s syndrome, essential iris atrophy 
and the Cogan-Reese syndrome seem to be 
different manifestation of an endothelial dis- 
ease entity frequently called the ICE syndrome 
or the irido-corneal-endothelial syndrome. The 
authors collected eight keratoplasty and four 


trabeculectomy specimens from patients with 
these three variations of the irido-corneal- 
endothelial syndrome. In all cases there was a 
change in the size, shape, and density of the 
endothelial cells and there were many abnor- 
malities including alterations of the intercellu- 
lar borders and junctions and formation of 
numerous microvilli and “blebs.” There also 
was evidence of loss of contact inhibition with 
formation of multiple endothelial layers. Some 
regions of the endothelium may be unaffected 
and each specimen appears to be slighty differ- 
ent. The endothelium is most affected in essen- 
tial iris atrophy. The endothelial cells may mi- 
grate into the trabecular meshwork and thus 
cause glaucoma but more commonly there is an 
ectopic Descemet’s membrane formation which 
leads to peripheral anterior synechiae, ectropi- 
on uvea, pupillary displacement, glaucoma, 
and iris hole formation. (14 figures, 6 tables, 46 
references) — David Shoch 


Pathogenesis of Chandler’s syndrome, essen- 
tial iris atrophy and the Cogan-Reese syn- 
drome. Il. Estimated age at disease onset. 
Alvarado, J. A., Murphy, C. G., Juster, R. P., and 
Hetherington, J. (Dept. Ophthalmol., U-490, 
Univ. California School of Med., San Francisco, 
CA 94143}. Invest. Ophthalmol. Vis. Sci. 27:873, 
1986. 


A question has been raised as to whether the 
irido-corneal-endothelial syndrome (Chan- 
dler’s syndrome, essential iris atrophy and the 
Cogan-Reese syndrome) is congenital or ac- 
quired. The authors took eight keratoplasty 
specimens from patients with the irido-corneal- 
endothelial syndrome and they intrepreted the | 
pattern of membrane deposition as being typi- 
cal of an acquired disorder. There was a normal 
prenatal layer and both normal and abnormal 
portions of the postnatal layer. They concluded 
that abnormal Descemet’s membrane first ap- 
pears in postnatal life probably years before 
clinical recognition of the disease. It is possible 
that there is a viral cause for this unilateral 
endotheliopathy resulting in altered Desce- 
met’s membrane. (9 figures, 4 tables, 21 refer- 
ences) — David Shoch 


Journal of Allergy and Clinical 
Immunology 

Evaluation of the cause of nasal and ocule 
symptoms associated with lawn m 
Rowe, M. S., Bailey, J., and Ownby, D- 
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Allergy and Clin. Immunol., Henry Ford Hosp., 
2799 West Grand Bivd., Detroit, MI 48202). J. 
Allergy Clin. Immunol. 77:714, 1986. 


Many patients with rhinitis and conjunctivi- 
tis complain that their symptoms are exacerbat- 
ed when they are exposed to lawn mowing. The 
authors therefore examined 50 patients with 
rhinitis and isolated 14 who had severe symp- 
toms while mowing the lawn, This subgroup of 
patients had more frequent positive skin tests 
to grasses, trees, and weed pollens than those 
patients who did not have exacerbation of their 


-symptoms by lawn mowing. Symptomatic pa- 


tients also had higher serum concentrations of 
total IgE and grass pollen-specific IgE. No sig- 
nificant association was found between symp- 


ad IgE antibodies to molds or grass leaf 


extract. The increased ocular symptoms coinci- 


To dent with lawn mowing are an allergic phe- 


nomenon significantly associated with skin 
sensitivity and specific IgE antibodies to grass 


37 pollens. (4 figures, 3 tables, 8 references) — 


David Shoch 


Journal of the American Medical 
Association 

Assessment of neonatal conjunctivitis with a 
direct immunofiuorescent monoclonal anti- 
body stain for Chlamydia. Rapoza, P. A., 
Quinn, T. C., Kiessling, L.A., Green, W. R., and 
Taylor, H. R. (Wilmer Ophthalmol. Inst. 600 N. 
Wolfe St., Baltimore, MD 21205). J.A.M.A. 
 255:3369, 1986. 


The occurrence of chlamydial conjunctivitis 
has increased markedly because silver nitrate 
prophylaxis has reduced the incidence of other 
types of conjunctivitis. Until now there has 
been some difficulty in identifying Chlamydia 
because cultures take from two to four days to 
complete. The authors evaluated a direct im- 
munofluorescent monoclonal antibody stain for 
Chlamydia and compared this with Giemsa stain 
smears. The standard was a Chlamydia culture 
and it was found that the immuno-fluorescent 
technique could identify 100% of the patients 
with positive cultures, the specificity was 94%. 
This contrasts to a sensitivity of 42% and a 
specificity of 98% with a Giemsa stain. The 
infants were treated with oral erythromycin 
and 19% showed persistant chlamydial con- 
junctivitis. Further evaluation of current rec- 
ommendations for the treatment of chlamydial 


conjunctivitis appears to be warranted. (3 ta- 
bles, 23 references) — David Shoch 


Prospective study of perinatal transmission of 
Chlamydia trachomatis. Schachter, J., Gross- 
man, M., Sweet, R. L., Holt, J., Jordan, C., and 
Bishop, E. (Bidg. 30, Room 416, San Francisco 
General Hosp., 1001 Potrero Ave., San Francis- 
co, CA 94110). J.A.M.A. 255:3374, 1986. 


Chlamydial infections of the vaginal tract in 
women have been much more common in re- 
cent years and transmission of infection to the 
fetus during delivery has been reported on 
numerous occasions. The authors found that 
4.7% of a group of 5,000 pregnant women had 
positive cervical cultures for Chlamydia tracho- 
matis. It was possible to examine 131 of the 
infants of women with positive cultures, and of 
this group, 23 (18%) showed culture-confirmed 
inclusion conjunctivitis. Chlamydial pneumo- 
nia occurred in 16% of the infants at risk while 
60% showed serologic evidence of infection. 
Routine culture of pregnant women for Chla- 
mydia infections would be expensive but with 
new rapid diagnostic methods, screening for 
chlamydial infections will become almost as 
common as the examination for syphilis and 
gonorrhea. (3 tables, 22 references) — David 
Shoch 


Metabolism 


Effects of the aldose reductase inhibitor sor- 
binil on the isolated cultured rat lens. Yeh, 
L. A., Rafford, C. E., Beyer, T. A., and Hutson, 
N. J. (Central Res. Div., Pfizer Inc., Eastern Point 
Rd., Groton, CT 06340). Metabolism 35:4, 1986. 


Lenses that are cultured in a medium con- 
taining large doses of glucose will accumulate 
sorbitol without the appearance of overt opaci- 
ties. This increase in sorbitol content can be 
inhibited by including sorbinil in the culture 
medium. A lens incubated in the presence of L. 
xylose also shows an increase in water content 
but, in addition, the development of classical 
sugar cataracts. These opacities and the xylitol 
concentrations can be prevented by the addi- 
tion of sorbinil to the culture medium. Com- 
plete inhibition of cataract formation requires 
at least an 80% inhibition of xylitol accumula- 
tion. Cataracts caused by the accumulation of 
xylitol will clear gradually with the rate of 
reversal being dependent on the dose of sor- 
binil. (6 figures, 2 tables, 19 references) — 
David Shoch 
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Neuropathology and Applied 
Neurobiology 


Retinopathy in mice with experimental scrapie. 
Foster, J. D., Fraser, H., and Bruce, M. E. 
(Neuropathogenesis Unit, West Mains Rd., Edin- 
burgh EH9 3JF Scotland). Neuropath. Applied 
Neurobiol. 12:185, 1986. 


Scrapie is a disease of sheep and goats that is 
caused by a long-acting virus; the incubation 
period appears to be several years. It is thought 
that analogous diseases are kuru and Jacob- 
Creuzfeld disease. The prominent feature of 
these diseases is vacuolar degeneration of the 
brain. However, retinal degeneration has also 
been reported in sheep. Some varieties of scra- 
pie also cause retinal degeneration, involving 
primarily the photoreceptor layers and result- 
ing in partial or complete loss of the outer 
nuclear layer. The authors inoculated several 
strains of mice with the scrapie virus and the 
severity of the retinopathy depended on both 
the strain of the scrapie and the genotype of 
mouse used. Some scrapie strains produced 
minimal or no retinal abnormality, while others 
produced changes in the retinas of certain 
mouse genotypes. The severity of the retinopa- 
thy did not correlate with the overall intensity 
of degeneration of the brain. (6 figures, 4 ta- 
bles, 21 references) — David Shoch 


Retina 


Clofazimine-induced bull’s-eye retinopathy. 
Craythorn, J. M., Swartz, M., and Creel, D. J. 
(Dept. Ophthalmol., Univ. Utah Health Sci. Ctr., 
50 N. Medical Dr., Salt Lake City, UT 84132). 
Retina 6:50, 1986. 


Clofazimine is a phenazine dye used primari- 
ly to treat leprosy. However, it has an anti- 
inflammatory effect and has also been used to 
treat psoriasis, pyoderma gangrenosum, and 
discoid lupus erythematosus. The patient de- 
scribed here was taking clofazimine for a Myco- 
bacterium infection. Five months after starting 
treatment the patient complained of dimin- 
ished visual acuity and examination disclosed 
bilateral anterior pigmentary corneal deposits 
in a whorl-like pattern and bilateral annular 
macular pigmentary abnormalities. These were 
similar to that reported in chloroquine toxicity. 
It is interesting to note that the patient also had 
acquired an abnormal brown pigmentation of 
his skin. (3 figures, 4 references) — David 
Shoch 


Uveal effusion in Hunter’s syndrome. Vine, A. K. 
(W. K. Kellogg Eye Ctr., 1000 Wall St., Ann 
Arbor, MI 48105). Retina 6:57, 1986. 


The patient described had systemic muco- 
polysaccharidosis type Il. He complained of 
decreased vision in his left eye and examina- 
tion disclosed bilateral disk edema with circular 
peripheral chorodial detachments and in the 
left eye an exudative retinal detachment as 
well. Since thickened sclera has been described 
as part of Hunter’s syndrome, sclerectomies 
and sclerostomies of the left eye were done and 
these showed markedly thickened sclera and a 
reduced number of vortex veins. This seems to 
support the suggestion that the uveal effusion 
syndrome is secondary to thickened sclera 
which, in turn, causes a reduction in the out- 
flow through the vortex veins. The disk edema 
is probably secondary to compression of the 
optic nerve by the thickened sclera in the area 
of the cribriform plate. (3 figures, 8 references) 
— David Shoch 


Science 
Study of aldose reductase inhibition in intact 
lenses by “C nuclear magnetic resonance 
spectroscopy. Williams, W. F., and Odom, J. D. 
(Dept. Chemistry, University of South Carolina, 
Columbia, SC 29208). Science 233:223, 1986. 


There is good evidence that the cataracts in 
diabetics result from accumulation of fluid in 
response to the conversion of glucose to sorbi- 
tol, the sorbitol attracting water. This conver- 
sion is mediated by the enzyme aldose reduc- 
tase. Studies have shown that inhibition of 
aldose reductase will reduce the accumulation 
of sorbitol in the lens. The authors have used a 
new technique with nuclear magnetic reso- 
nance spectroscopy to study glucose metabo- 
lism in the rabbit lens. 

The glucose metabolism was monitored in 
cultured lenses in the presence of agents that 
are known to inhibit aldose reductase activity. 
The authors found that among others, ibupro- 
fen, acetaminophen, and aspirin were all effec- 
tive in inhibiting enzyme activity. This in turn 
decreased the lens swelling by reducing the 
accumulation of sorbitol. These drugs have all . 
had wide clinical application and appear to be 
safe. Therefore, clinical trials might be. 
priate as a next step. (2 figures, 22 ref 
— David Shoch 
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Transactions of the 
Ophthalmological Society of the 
United Kingdom 
Fuchs’ heterochromic cyclitis: an electron mi- 

croscopy study. McCartney, A. C. E., Bull, T. 
B., and Spalton, D. J. (Inst. Ophthalmol., 17-25 
Cayton St., London EC1 England). Trans. Oph- 

thalmol. Soc. U.K. 105:324, 1986. 


The classic finding in heterochromic cyclitis 
is a loss of pigmentation in the affected eye 
associated with iris atrophy. The pigment in 
the iris is present in three layers. The anterior 
borders have fibroblast-like cells that form lacu- 
nae through which the dendritic processes of 
= anterior border melanocytes pass. Identical 
stromal melanocytes are scattered throughout 
the deeper layers of the iris and at the posterior 
surface of the iris there is a double layer of large 
cuboidal iris pigment epithelial cells. The au- 
thors examined five iris biopsy specimens in 
patients with Fuchs’ heterochromic cyclitis and 
they show that the depigmentation is caused by 
a signficant reduction in the deepest stromal 
melanocyte members and a decrease in melano- 
somal size. There is also a higher concentration 
of mast cells and infiltrative plasma cells and 
lymphocytes. The anterior border cells appear 
sparse but there is no alteration in the melano- 
somes of the pigment epithelium. (4 figures, 2 
tables, 7 references) — David Shoch 









Cu, Zn and SOD determination in patients with 
_ retinitis pigmentosa. Tsata-Voyatzoglou, V., 

Voyatzogiou, B., and Roussos, |. |. (56 Pendelis 
© Ave., Halandri-Athens, Greece). Trans. Ophthal- 
mol. Soc. U.K. 105:345, 1986. 





Disturbances in the pigment epithelium in 
retinitis pigmentosa has been linked to defi- 
ciencies in neutralization of toxic superoxide 
radicals. One of the enzymes that acts as a 
natural defense mechanism against oxygen 
damage is superoxide dismutase (SOD). Fur- 
ther, the superoxide dismutase is a copper- 






containing enzyme and it has been suggested 
that the enzyme obtains its copper from the 
plasma. Therefore, a decrease in ceruloplasmin 
might also affect superoxide dismutase activity. 
Published reports on the concentration of cop- 
per and zinc in the plasma have been contradic- 
tory; therefore, the authors collected blood and 
urine samples from 25 patients with primary 
retinitis pigmentosa, from 15 unaffected family 
members, and from ten unrelated controls. The 
level of erythrocyte superoxide dismutase was 
measured, and there was no significant varia- 
tion in enzyme levels among the three groups. 
Conversely, plasma copper and zinc levels 
were significantly increased in the patients 
with retinitis pigmentosa (P<.001). There was 
also an increase in urinary secretion of the 
metals. The authors believe that the increases 
in copper and zinc are significant enough to 
warrant using these measurements in the diag- 
nosis of retinitis pigmentosa. (1 table, 21 refer- 
ences) — David Shoch 


Trends in Neuroscience 


Transduction in vertebrate photoreceptors: the 
roles of cyclic GMP and calcium. Lamb, T. D. 
Trends Neurosci. 9:224, 1986. 


For much of the past decade, two theories of 
transduction have dominated the field of pho- 
toreception. In one, light causes calcium ions to 
be released into the rod cytoplasm, thereby 
blocking sodium channels in the plasma mem- 
brane. Recently a variety of experimental ap- 
proaches have converged to overturn this idea 
and to support the rival cyclic nucleotide hy- 
pothesis, in which cyclic GMP acts as an inter- 
nal messenger holding channels open in dark- 
ness and allowing them to close when it is 
hydrolysed by light. Contrary to previous 
ideas, cytoplasmic calcium levels appear to 
drop in the light, and this is thought to contrib- 
ute to light-adaptation. (2 figures, 42 refer- 
ences)—Author’s abstract 
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postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


International Agency for the Prevention of 
Blindness: Third General Assembly 


The Third General Assembly of the Interna- 
tional Agency for the Prevention of Blindness 
will be held Dec. 6-11, 1986, in New Delhi, 
India. Reports from various parts of the world, 
symposia, and free papers will be presented. 
Scientific and technical exhibitions will be held 
simultaneously. For further information, write 
Dr. L. D. Sota, Secretary General, Third Gener- 
al Assembly, IAPB, 178 Rouse Ave., New 
Delhi-110-002, India. 


Pan American Implant Association: Florida 
Winter Workshop 


The Pan American Implant Association will 
sponsor a Florida Winter Workshop, Dec. 
27-29, 1986, in Fort Lauderdale, Florida. For 
further information, write Marvin Kwitko, 
M.D., Pan American Implant Association, 5591 
Cote des Neiges Rd., Montreal, Quebec, Cana- 
da H3T 1Y8. 


German Society for Intraocular Lens 
Implantation 

The German Society for Intraocular Lens Im- 
plantation was founded June 20, 1986, in 
Giessen, West Germany. The first meeting will 
be held March 6 and 7, 1987, in Giessen, West 
Germany. For further information, write Dr. 
med. K. Schott, Evgl. Krankenhaus, Essen- 
Weden-Augenabteilung-Pattbergstr. 1-3, 4300 
Essen 16 (Werden), West Germany. 


Louisiana State University Eye Center 
Dedication 


Scientific sessions commemorating the open- 
ing of the new Louisiana State University Eye 
Center will be held November 7 and 8, 1986, in 
New Orleans, Louisiana. For further informa- 
tion, write Cindy Williams, Louisiana State 
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University Medical Center, 1440 Canal St., 
New Orleans, LA 70112. 


Aspen Corneal Society: Annual Meeting 


The Annual Meeting of the Aspen Corneal 
Society will be held Feb. 21-28, 1987, in Snow- 
mass, Colorado. For further information, write 
Mitchell Friedlaender, M.D., Division of Oph- 
thalmology, Scripps Clinic and Research Foun- 
dation, 10666 N. Torrey Pines Rd., La Jolla, CA 
92037. 


New Orleans Academy of Ophthalmology 


The New Orleans Academy of Ophthalmolo- — 
gy will sponsor the 36th Annual Symposium, _ 
“Cataracts in the Nineties,” Feb. 14-17, 1987, — 
in New Orleans, Louisiana. For further infor- 
mation, write Emily Busby, Executive Secre- 
tary, New Orleans Academy of Ophthalmolo-. 
gy, Eye, Ear, Nose and Throat Hospital, 145 Elk — 
Pl., Room 203, New Orleans, LA 70112. | 


Estelle Doheny Eye Foundation: Diagnostic 
Ophthalmic Ultrasound Course: 
Standardized Echography Method 


The Doheny Eye Center will present a 
course, Diagnostic Ophthalmic Ultrasound, 
Jan. 22-24, 1987, in Los Angeles, California. For 
further information, write Beverly O’Brien, 
Program Coordinator, CME, 1355 San Pablo 
St., Los Angeles, CA 90033. 





Cullen Eye Institute: 28th Annual Course in 
Contact Lens Technology ss 
The Cullen Eye Institute, Baylor College of 
Medicine, will hold its 28th Annual Course in | 
Contact Lens Technology on Dec. 4-6, 1986, in 
Houston, Texas. This course is open to all 
ophthalmologists, residents and fellows in 
ophthalmology, and technicians sponsored by 
an ophthalmologist. For further information, 
write Bette Burkett, Contact Lens Technology 
Course, Cullen Eye Institute, Baylor College of 
Medicine, Houston, TX 77030. 


University of California, San Francisco: 
Tenth Annual Meeting on Infectious 
Diseases in Clinical Practice a 
The University of California, San Franc 
will sponsor the Tenth Annual M 
Infectious Disease in Clinical Practice 
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24-31, 1987, in Snowmass, Colorado. For fur- 
ther information, write Terrie Van Alen, Uni- 
versity of California, San Francisco, Continu- 
ing Education S/P Room $-926, Box 0446, San 
Francisco, CA 94143. 


University of California, San Francisco: An 
Update in Neuro-Ophthalmology 


The University of California, San Francisco 
will hold a meeting, Update in Neuro- 
Ophthalmology, Dec. 11 and 12, 1986, in San 
Francisco, California. For further information, 
write Extended Programs in Medical Educa- 
tion, Registration Office, Room 575-U, Univer- 
sity of California, San Francisco, CA 94143. 


oo Emory University School of Medicine: 
=o Ophthalmology for the Coming Decade 
The Department of Ophthalmology of the 

Emory University School of Medicine will 
sponsor a course, Ophthalmology for the Com- 
ing Decade, Dec. 5 and 6, 1986, in Atlanta, 
_ Georgia. For further information, write Mari- 
-anne Jackson, Course Coordinator, Emory Eye 
-. Center, 1327 Clifton Rd., N.E., Atlanta, GA 
30322. 





Florida Midwinter Seminar: Current 
~~ Concepts in Ophthalmology and 
Otolaryngology Update 
_. The Florida Midwinter Seminar, Current 
<. Concepts in Ophthalmology and Otolaryngolo- 
< gy Update, will be held March 5-7, 1987, in 
- Boca Raton, Florida. For further information, 
-write Florida Midwinter Seminar, 1133 W. 
< Morse Blvd., Suite 201, Winter Park, FL 32789. 








_ University of North Carolina: Clinic 
_ Neuro-Ophthalmology Review 
The University of North Carolina will hold a 
course, North Carolina Clinic Neuro- 
Ophthalmology Review, April 9, 1987, in 
. Chapel Hill, North Carolina. For further infor- 
-< mation, write Baird S. Grimson, M.D., Associ- 
ate Professor, Neuro-Ophthalmology, Univer- 
sity of North Carolina, 617 Clinical Sciences 
Bldg., 229 H, Chapel Hill, NC 27514. 


Fight for Sight, Inc.: Citations for Basic 

Research and Clinical Research Posters 
Recipients of the Fight for Sight, Inc. cita- 

tions for best science and clinical posters pre- 


sented during the ARVO meeting in April 1986 
are as follows: 

Achievement in basic research: Joseph E. 
O’Tousa, Meredith L. Applebury, and William 
L. Pak, Department of Biological Sciences, Pur- 
due University, West Lafayette, Indiana, and 
Jay Hirsh, of the Department of Biological 
Chemistry, Harvard University, Boston, ‘‘Iso- 
lation of ninaE, the Major Drosophila Opsin 
Gene,” $500 7 

Achievement in clinical research: Terrence L. 
Knisley and Jerry Y. Niederkorn, University of 
Texas Health Science Center, Dallas, Texas, 
“Immune Rejection of Spontaneous Metastases 
in Mice Bearing Intraocular Tumors,” $500 


Ophthalmic Genetics Research 


Families are needed for DNA research for 
X-linked retinitis pigmentosa, X-linked con- 
genital stationary night blindness with myopia, 
juvenile retinoschisis and ocular albinism, Type 
I. A detailed pedigree will be drawn on all 
families. DNA will be tested with over 20 X- 
chromosome unique sequence probes to look 
for DNA markers that can be used for counsel- 
ling. If you have interested families, please 
write or telephone for further information: 
Maria A. Musarella, M.D., F.R.C.S., (C), Hos- 
pital for Sick Children, 555 University Ave., 
Toronto, Ontario, Canada M5G 1X8, telephone: 
(416) 598-6842. 


Personals 


James V. Jester 


James V. Jester has been appointed associate 
professor of ophthalmology and pathology and 
director of the Ocular Morphology Laboratory 
at the Center for Sight, Georgetown University 
Medical Center. 


Marilyn C. Kincaid 


Marilyn C. Kincaid has been appointed asso- 
ciate professor of ophthalmology and assistant 
professor of pathology at the W. K. Kellogg Eye 
Center and the University of Michigan, Ann 
Arbor. 


Harold Ridley 


Harold Ridley, F.R.S., was awarded the 
Galen Medal of the Worshipful Society of 
Apothecaries of London, July 25, 1986. 


Dont let the 

miotic side effects 

of pilocarpine interrupt 
her working day. 
Prescribe Propine- 

the drug of choice for 


concomitant therapy 
with beta-blockers. 


PROPINE 


(dipivefrin HCI) 0.1% 


sterile ophthalmic solution 


AllgRCAN® 


Allergan Pharmaceuticals, Inc. 
Irvine, CA 92713 


© 1986 Allergan Pharmaceuticals, Inc. 








Now you 


You know the Haag-Streit Slit Lamp 900° BM. 


900° Now meet the 900° BQ! 
B Mi The Universal Slit Lamp 900° BM. 

















The Model 900® BM has a worldwide reputation 
as the primary examination instrument for private ‘ 


practice, hospitals, clinics and research institu- 
tions. Its precision performance and ease of 
operation have often been imitated but never sur- 
passed. 


ave the choice. 


many decades Haag-Streit has been constantly at work developing and expanding the Slit Lamp 900® System. Based on the 
jinal Slit Lamp 900®, we now introduce a series of refinements and innovations to meet the ever-expanding requirements of the eye- 


2 professional. 
900° 
lit Lamp 900° BQ with Stereo-Variator. BQ 











The Stereo-Variator has two working positions: 
Binocular field of view small Binocular field of view large 


< disengaged <= interposed 


The high-luminousity stereo-microscope has convergent eyepieces but parallel 
optical paths. When working, the examiner feels at ease and free from eye strain. 

The Galilean lens system offers five powers from 6.3x, 10x, 16x, 25x and 
40x, all this without changing eyepieces. 

The retinal specialist will particularly appreciate the benefits of the stereo 
variator * . This accessory reduces the angle of stereoscopic observation from 13° 
to 4.5°, allowing stereoscopic observation with improved visual air even in 
cases of small pupils or high myopia. 


Accessories: 
An adapter for inclined eyepieces, a beam splitter and second observer eyepiece 
tubes have been especially designed for the 900€ BQ 

Further optional accessories consist of a measuring eyepiece 12.5x, 
a Mcintyre eyepiece 12.5x, a Goldmann Applanation Tonometer, a Depth Meas- 
jai attachment, a Lotmar Visometer and a wide selection a diagnostic lenses. 


* patent pending 





Model 900® BQ responds to the new needs 


linical and scientific work and offers a way 
reater understanding of the human eye. The es 
® BQ and its many accessories are all newly 





gned and reflect our traditional care for the 

cial relationship between user and instru- Haag-Streit Service, Inc. 

It. Subsidiary of Haag-Streit AG., Berne, Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 


“ Recently, some ophthalmologists have 
asked me about the differences between a 
magnetostrictive transducer and a 
piezoelectric transducer. The following 
answers respond to their most commonly- 
asked questions.” Anton Banko 





Why does the magnetostrictive transducer remain 
the instrument of choice some 20 years after its 
introduction? 

With its introduction in 1965, the magnetostrictive transducer won widespread acceptance and has a well-established record of use. 


Ophthalmologists have used the instrument to perform hundreds of thousands of operations and continue to use it worldwide. 


In one six-year period alone, national hospital discharge figures (excluding outpatients) showed that ophthalmologists performed more 
than a quarter million phakoemulsification procedures using the magnetostrictive instrument. In 1980, Surgical Design Corporation 
added the state-of-the art feature: air cooling replaced water cooling, making it the first all-metal air-cooled transducer. 


The magnetostrictive transducer has passed and still passes the test of effectiveness and reliability for sound engineering and design 
reasons. 


It is an efficient, rugged, and environmentally stable instrument with a well-established record. Because of its rugged makeup, the 
magnetostrictive transducer is immune to thermal stress and can be autoclaved without restrictions, ready for use the instant it is 
removed from the autoclave. 





Is piezoelectric technology new? If not, why hasn't 
it been used before” 


Actually, the technology dates back to 1880 and the current technology has been available for several decades. Though the 
piezoelectric transducer was available when the original Cavitron/ Kelman™ phakoemulsifier was designed, it was rejected because of 
design flaws inherent in the use of a sensitive crystal. The reasons are straightforward. 


The design and composition of the magnetostrictive transducer are simple, rugged, and reliable. 


A magnetic field drives the instrument, which is completely isolated from any electrical contact and is perfectly balanced to oscillate at 
its natural frequency. The transfer of power into the lens takes place with an all-important match of densities and velocities along the 
entire acoustic line. 


The design and composition of the crystal transducer are complex and fragile. 


Piezo transducers have a major design and engineering problem. They require an electrical voltage applied directly by electrodes so 
that the crystals oscillate. Moreover, the crystals must be held together to prevent head-on crashes and resulting damage. Any 
assembly designed to hold them together is weakened by vibrations from the crystal and by autoclaving. The result is a chain of 
changes-the opposite of the stable assembly that is needed for reliable performance. 


Furthermore, since the crystal is brittle, it will fracture if the transducer is dropped or subjected to some other shock. During autoclaving, 
the rise and fall of temperature may crack the crystals, while over time crystals are subject to deterioration, even loss of power. 


Compared with the high current and relatively low voltage used by the magnetostrictive transducer, the crystal transducer requires high 
voltage, another significant disadvantage. 


For all these reasons, it is clear that at this time piezoelectric technology cannot produce an outstanding crystal transducer for 
phakoemulsification. 








From an engineering standpoint, what are the most 
important parameters for phakoemulsification and 
endocapsular surgery? 


A combination of factors are involved, rather than any single factor, as with all intraocular surgery. Particularly significant from the 
engineering standpoint are reliability and a proven cutting instrument. 


For safe, controlled cutting, the smaller the phakoemulsification tip the better. A small tip is more efficient as it produces a higher 
outflow velocity at the same evacuation rate. In addition, a smaller tip has a smaller surface emitting ultrasound power. This means that 
in vibrating at the same frequency and stroke it moves a smaller volume of fluid in opposition to the outflow. The smallest available 
phakoemulsification tip (0.6mm) is available in the magnetostrictive transducer. 


Reliability during surgery calls for a constant flow system to prevent fluctuations of pressure and volume within the capsular contents. 
The surgeon needs to maintain a continuous balance between infusion and evacuation, a balance maintained by the Ocusystem. This 
computerized system uses a single, sophisticated console to achieve unprecedented, precise control of both phakoemulsification and 
vitrectomy procedures. The Ocusystem is unique. It is the only patented system with surge prevention and a computerized control of 
flow that produces a constant I.0.P. 





When I purchase the Ocusystem, am I acquiring the mos 
technically-advanced system available”? 


At its introduction in 1980, by Dr.’s Heslin and Mackool, the Ocusystem was the most advanced system available. It still is. 
Its unique features-not available in other technologies- include: 


Automatic Flow Control producing a constant |.0.P. and a perfectly maintained chamber 
Automatic Suction-Limit, Surge Prevention and Suction Erase 

Automatic Frequency and Stroke (Power) Control 

Conventional, Automatic and Pulsating Ultrasound 


The Ocusystem offers unprecedented precision as it continues to set the standard with state-of-the art technology that benefits from 
ongoing improvements. 





How can I make a choice in the face of conflicting claims 


The test of time and a well-established record make a strong case for the Ocusystem. 
The testimony of leading ophthalmologists adds the authority of their experience. 


Most of all, comparison with the alternatives and informed professional judgment will tip the scale in choosing the Ocusystem. It has 
made all other systems obsolete. 





What are the prospects for a piezoelectric transducer? 


The prospects for a piezoelectric transducer are problematical. 


It can be more readily designed than a perfectly balanced, durable, all-metal transducer and as a separate entity the crystal does 
vibrate efficiently. But this efficiency does not hold up in the actual transducer where the magnetostrictive transducer is superior. 
Moreover, it faces crucial long-term problems centered on reliability and durability. The available technology offers no effective 
solutions to those problems in the face of a transducer-the magnetostrictive-that has already demonstrated reliability and durability. 


Anton Banko designed the original phakoemulsifier in 1965 and was the 
co-inventor with Charles Kelman, M.D. of phakoemulsification. Next, he 
designed the first air-cooled phakoemulsifier and has a patent covering 
endocapsular surgery and injectable lens replacement. 


He has pioneered and patented all the basic principles for automated and 
computerized flow control systems in intraocular microsurgery. He invented 
and holds the patent for the pars plana vitrectomy surgical procedure. He 
designed, patented, and manufactured inventions basic to all existing pars 
plana vitrectomy cutting systems, including the rotary and the guillotine 
Cutting instruments. 


To receive a technical bulletin and a list of scientific references write to: 





A N SurGICAL DESIGN CORPORATION 


24-05 Jackson Avenue, L.I.C., New York 11101 èe (718) 392-5022 










The 


mounted 
Remote Display Unit 
allows the examiner to 
access a variety of TVA 
tests with fingertip 
control. 


Take the TVA advantage: 

C Random letter 
generation 

|] Documents and tests 
accurately 

Ll] Glare testing 

C] Contrast sensitivity 
and luminosity 
testing 

L Night-Time™ 
Highway testing 

C Clinically supports 
your decision for 
surgery 

L] Animated fixation 
target 


i va s q ys x -a eae 
j É ~ oe a į 

A Wt 7a Aer S= hk, y 

oy a +5 A 


nnoMed Makes Glare Testing 
As Different As Night And 


phoropter 






Introducing the TVA™ (True Visual Acuity) 
from InnoMed Corporation. It’s state-of-the-art 
technology that meets your eye care needs— 
now, and in the future. 


Computerized 
Visual Acuity Testing 


Certainly the most unique and productive 
system of its kind, the TVA is a computerized 
visual acuity testing system that is more conve- 
nient to use and offers more precise results 
than any other examination method currently 
available. 

With features such as generation of an 
infinitely random variety of letters, audible 
prompting, and a phoropter mounted Remote 
Display Unit for greater convenience, the TVA 
is revolutionizing the refracting process. 
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620 Lunar Avenue, Brea, CA 92621 (714) 990-5740 
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See us at the AAO, Booth #167, #169 & #171. 








Day. 


Glare Testing 


When it comes to glare testing the TVA 
offers unparalleled performance and reliability. 
With the TVA, you can clinically support your 
decision for surgery. Patients can be tested for 
the “dazzle” effect of bright light on visual 
acuity. To determine cataract disability, the light 
can be used against a target of contrasted 
levels of luminosity. And to evaluate the safety 
of patients driving with the visual disability of 
cataracts, the glare function can be combined 
with the Night-Time™ Highway sign. 

TVA glare testing does not require moving 
the patient and cuts the test time. 

For a closer look at the TVA, call or write 
InnoMed today. We'll show you how we 
make glare testing as different as night and 
day. Contact InnoMed Corporation, 620 Lunar 

Avenue, Brea, CA 92621. 
Telephone: (714) 990-5740. 


TVA glare testing pro- 
vides direct results of 
diminished visual acuity 
immediately realized by 
the patient's inability to 
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Keeping pace with the continuing progress in your field 


NEW! 
OPHTHALMIC PLASTIC AND 
RECONSTRUCTIVE SURGERY 


By Byron C. Smith, M.D.; Robert C. Della 
Rocca, M.D.; Frank A. Nesi, M.D.; and Robert 
D. Lisman, M.D.; with 75 contributors 

This exciting new reference will guide you 
to the repair and reconstruction of the struc- 
tures surrounding the eye — with restoration 
of function and preservation of vision. No 
other reference covers ophthalmic plastic 
surgery in such detail! Over 3,000 illustrations 
highlight text discussions covering the entire 
range of oculoplastic procedures. 
e describes and compares various pro- 
cedures such as exteneration, evisceration, 
COx laser surgery, and radiation 
December, 1986. Approx. 2,502 pages in two 
volumes, 3,002 illustrations—including 60 in 
color. (4614-6) About $225.00 


New 2nd Edition! 
PERIMETRY: WITH AND 


WITHOUT AUTOMATION 


By Douglas R. Anderson, M.D. 

“Excellent for self-teaching .. . unmatched 
by any other text on the subject.” (Survey of 
Ophthalmology, on the 1st edition) 
December, 1986. Approx.400 pages, 251 
illustrations. (0208-4) About $57.00. 


New 8th Edition! 

ADLER’S PHYSIOLOGY OF 
THE EYE, CLINICAL 
APPLICATION 


Edited by Robert A. Moses, M.D. and William 
M. Hart, M.D., Ph.D.; with 20 contributors. 
Reflecting the constant research in the field, 
the new edition of this popular reference fills 
a vital role for practitioners and residents in 
ophthalmology. 
December, 1986. Approx. 800 pages, 712 
illustrations. (3564-0) About $55.00. 


Save $25 with this special introductory 
offer! 
NEW! 


CORNEAL SURGERY: 


Theory, Technique, and Tissue 
Edited by Frederick S. Brightbill, M.D.; with 
146 contributors. 

From the fascinating developments in radial 
keratotomy to all aspects of eye banking and 
corneal transplantation, you'll find the 
answers you need in this new reference! 

e covers the latest kerato-refractive surgical 
procedures — including radial keratotomy, 
synthetic keratophakia, myopic keratomileusis, 
epikeratophakia, and astigmatic alterations 

e highlights text discussions with over 600 
clinical photographs, micrographs, and line 
drawings—many in color 

October, 1986. Approx. 776 pages, 622 
illustrations. (0981-X) Introductory price $99.95 
(offer expires 10/31/86) 


Save time, call FREE 
1-800-345-8500, ext. 15. 


Our hotline is open 24 hours a day, 7 days a week. 


New 3rd Edition! 
STEREOSCOPIC ATLAS OF 
MACULAR DISEASES 


By J. Donald M. Gass, M.D. 

“So rich in information that one feels the 
term ‘atlas’ does not convey all this unusual 
and extraordinarily readable book 
has to offer .. . beautiful, updated and en- 
larged.” (American Journal of Ophthalmology, 
on the 2nd edition) 

e contains NEW and updated information on 
the pathophysiology of the retina and choroid 
as it relates to the principles of interpretation 
and correlation of fluorescein angiographic 
and biomicroscopic findings; bilateral diffuse 
uveal melanocytic proliferation in patients 
with occult systemic carcinomas; and MUCH 
MORE! 

December, 1986. Approx. 576 pages, 1,612 
illustrations in two volumes. Includes 20 
stereo reels and viewer. (1752-9) About 
$175.00 
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Alcon 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 


Unsurpassed long-term efficacy and 
virtually no interference with 
daily activities. Betoptic Long-term Evaluation 


® Clinically proven in four-year seik a 
multicenter trials (Figure 1). 
@ Unlike timolol and levobunolol, — 24 
Betoptic has virtually no 
systemic effects. * — 2 
= B.|.D. dosage provides ai 
predictable, 24-hour 
control of IOP. — 18 
1 2 3 
YEARS 


Ideal for the typical glaucoma patient 
because it’s oculospecific.' 






= Seven of 10 patients with glaucoma have Glaucoma Patients with 
concomitant disease conditions; they may be Concomitant Diseases’ 
placed on oral medications by other Total Patients with 
physicians and fail to inform you (Figure 2).' Glaucoma 1,563 
= Timolol and levobunolol have significant % with concomitant 
systemic effects and may interact with oral diseases 
therapy. Angina — 6.1 
m Oculospecific Betoptic has virtually no Arrhythmia 1.7 
systemic effects. Asthma 7 3.3 
= With Betoptic, significant interaction with oral oo. nie 
medications is unlikely. Hlabanse 10 4 


Start all your newly Fyperension ÖJA 


Previous Myocardial 


diagnosed patients on Infarction 42 


betaxolol HCI 


sterile ophthalmic solution 0.5% 


*Patients receiving an oral beta blocker and BETOPTIC should be observed for potential additive effect on 
known systemic effects of beta blockade. Caution should be exercised in patients receiving catecholamine- 
depleting drugs. Although BETOPTIC has produced only minimal effects in patients with reactive airway dis- 
ease, caution should be exercised in the treating of patients with excessive restriction of pulmonary function. 

tOculospecific denotes that at ophthalmic dosage, the pharmacologically effective level is restricted 
primarily to the eye. 


See adjacent page for brief summary of prescribing information. 
1. Data on file, Alcon Laboratories, Inc. © 1986 Alcon Laboratories, Inc. 


AMERICAN JOURNAL OF OPHTHALMOLOGY October, 1986 


BETOPTIC® Ophthalmic Solution 


(betaxolol hydrochloride) 0.5% as base 


CONTRAINDICATIONS: BETOPTIC Ophthalmic 
Solution is contraindicated in patients with sinus 
bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, in 
patients with overt cardiac failure, and in those 
patients with hypersensitivity to any component of 
this product 


WARNING: Although BETOPTIC Ophthalmic 
Solution has had little or no effect on heart rate or 
blood pressure in clinical studies, caution should 
be observed in treating patients with a history of 
Cardiac failure. Treatment with BETOPTIC 
Ophthalmic Solution should be discontinued at 
the first signs of cardiac failure 


PRECAUTIONS: Patients who are receiving a 
beta-adrenergic blocking agent orally and 
BETOPTIC Ophthalmic Solution should be 
observed for a potential additive effect either on 
the intraocular pressure or on the known systemic 
effects of beta blockade. 

While BETOPTIC Ophthalmic Solution has 
demonstrated a low potential for systemic effect, 
it should be used with caution in patients with 
diabetes (especially labile diabetes) because of 
possible masking of signs and symptoms of acute 
hypoglycemia. Beta-adrenergic blocking agents 
may mask certain signs and symptoms of 
hyperthyroidism and their abrupt withdrawal 
precipitate a thyroid storm 

onsideration should be given to the gradual 
withdrawal of beta-adrenergic blocking agents 
prior to general anesthesia because of the 
reduced ability of the heart to respond to 
beta-adrenergically mediated sympathetic reflex 
stimuli. 


Pulmonary: BETOPTIC Ophthalmic Solution, a 
cardioselective beta-blocker, has produced only 
minimal effects in patients with reactive airway 
disease: however, caution should be exercised in 
the treatment of patients with excessive restriction 
of pulmonary function. 


Drug Interactions: Although BETOPTIC 
Ophthalmic Solution used alone has little or no 
effect on pupil size, mydriasis resulting from 
concomitant therapy with BETOPTIC Ophthalmic 
Solution and epinephrine has been reported 
occasionally. 

Close observation of the patient is 
recommended when a beta-blocker is 
administered to patients receiving 
catecholamine-depleting drugs such as 
reserpine, because of possible additive effects 
and the production of hypotension and/or 
bradycardia. Caution should be exercised in 
patients using concomitant adrenergic 
psychotropic drugs. 


Ocular: In patients with angle-closure glaucoma, 
the immediate treatment objective is to re-open 
the angle by constriction of the pupil with a miotic 
agent. Betaxolol has no effect on the pupil; 
therefore, BETOPTIC Ophthalmic Solution should 
be used with a miotic to reduce elevated 
intraocular pressure in angle-closure glaucoma. 

As with the use of other antiglaucoma drugs, 
diminished responsiveness to BETOPTIC 
Ophthalmic Solution after prolonged therapy has 
been reported in some patients. However in one 
long-term study in which 250 patients have been 
followed for a mean period of two years, no 
significant difference in mean intraocular pressure 
has been observed after initial stabilization 


Pregnancy and Nursing: As with any drug, 
BETOPTIC Ophthalmic Solution should be used in 
pregnant or nursing women only when the 
anticipated benefits outweigh the risks. 


Usage in Children: Clinical studies to establish 
the safety and efficacy in children have not been 
performed. 


ADVERSE REACTIONS: 

Ocular: BETOPTIC Ophthalmic Solution has been 
well tolerated. Discomfort of short duration was 
experienced by one in four patients, but none 
discontinued therapy; occasional tearing has 
been reported. Rare instances of decreased 
corneal sensitivity, erythema, itching sensation, 
corneal punctate staining, keratitis, anisocoria 
and photophobia have been reported. 


Systemic: Systemic reactions following topical 
administration of BETOPTIC Ophthalmic Solution 
have been reported rarely (e.g., insomnia and 
depressive neurosis). 


Alcon 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 






ELECTRICALLY 
CONTROLLED I.V. 
POLE (E.C. I.P.) 


NEW HEIGHTS OF ACCURACY FOR 
INSTANT IOP CONTROL 
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@ THE E.C.I.P. DESIGN INCORPORATES 
SOPHISTICATED ELECTRONIC 
CIRCUITRY WITH PRECISE 
MECHANICAL COMPONENTS 










@ FOOT SWITCH CONTROL PROVIDES 
RAPID AND ACCURATE HEIGHT 
ADJUSTMENT OF THE INFUSION 
BOTTLE. 









@THE I.V. BOTTLE IS FULLY 
ADJUSTABLE FROM A RANGE OF 3 FEET 
TO 8 FEET ABOVE THE FLOOR 







@TWO SPEEDS OF OPERATION. 18” / 
SECOND AND 6” / SECOND 







@ RELEASE OF THE FOOT SWITCH 
ACTIVATES THE ELECTRONIC BRAKE. 
THIS ACTION STOPS AND LOCKS THE LV. 
BOTTLE AT THE SELECTED HEIGHT. 








SERINE aa $ 
RG ARPS SORA “ % y SAANA Sos 


@ ECCE @ PHACO 

@ ANTERIOR VITRECTOMY @ GLAUCOMA 
@ AIR/FLUID EXCHANGE 

@ PARS PLANA VITRECTOMY 

@ VITREOUS SUBSTITUTION 








REF: ELECTRIC INFUSION POLE ADJUSTER BY 
BLANKISHIP, G., LEE W. AND PAREL, J. - M.: 
OPHTHALMIC SURGERY, 15 (4): 317-318, 1984. 









Please send more information: 
O Electrically Controlled I.V. Pole (EC.I.P.) 


Name 







Address 






City/State/Zip 





Telephone 


AMERITEK, U.S.A. 


/, A 1444 Biscayne Blvd. Suite 220 
Miami, Florida 33132 
Ph: 374-8058 - Telex: 264805 ABSC 









4 Stewart Court, Deny 


odern technology has 
produced tremendous 
innovations in ophthalmology 


over the last several decades, 
yet the creation of precision 
ophthalmic surgical instru- 
ments still requires old 
fashioned craftsmanship. 


Many years of training are 

needed to be able to shape 

and finish delicate 
instruments under the __ 


attention must be given to 
every detail for consistency 
of size, finish, alignment, 
spring tension, etc., so that 
you, the customer, can be 
assured of receiving virtually 
the same instrument each 
and every time you order. 
Innovative ideas, such as the 
three smooth holes in the 
handles of our forceps and 
scissors to improve grasping, 
while eliminating corrosion 
starting serrations, are 
continually explored and 


ile, NJ 07834, USA / B 201-989-1600 / Teiex 132063 KATEN 


implemented to create better 
and longer lasting products. 
Since its beginning in 1975, 
Katena has been committed 
to providing the best possible 
instruments and service to its 
customers and 


will continue p 
to keep that 


commitment. 


That’s a 
promise— 


os 
2 sae £3 


Me 
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INCREASE COMFORT 
AND SAFETY... 


. With these two surgical aids from Diversatronics. 


Establish A Zone Of Comfort With The Nevyas 
Drape Retractor. 

This light, disposable, stick-on retractor helps eliminate the 
patient's feeling of “suffocation”. It offers an unrestricted 
breathing zone that leaves the nose and mouth untouched 
by the surgical drape. 


Avoid Confusion With Diversatronics’ 
Eye-Dentifier. 

Manufactured of surgical quality tape, these disposable, 
stick-on markers unmistakably identify the correct eye for 
surgery by utilizing 3 clearly marked checks, corresponding 
letter (R and L), shape, and color. Take that extra precau- 
tionary step by ordering your Eye-Dentifiers today. 


civersatronics inc 


620 Parkway 
Broomall, PA 19008 
1-800-345-1244 215-356-3995 
























See us at Island #784 at the AAO 


OPHTHALMIC cs JRC 
INSTRUMENTS 


e 


y lower in 


which consisted of the 20 inoculated but 


Our comprehensive line of ophthalmic 
surgical instruments includes: 
«Cannulas*Manipulators 
«TrephinessLens Loops 
«Cystotomes*Probes 

«Radial Keratotomy 
-Dilators*Polishers 
*Spatulas*Hooks 
*Speculums 

«Retractors 

Scrapers 

«Custom made 

instruments 

to fit your 

specific 

needs. 





Rabbits 


Yasuhisa Ishibashi, M.D., and Herbert E. Kaufman, M.D. 
American Journal of Ophthalmology 102:522-526, October, 1986 


© 


Kress Medical Supply, Inc. 


STAINLESS STEEL SURGICAL INSTRUMENTS 


Topical ketoconazole (2% ointment three times per day for three weeks) markedly 
reduced the severity of keratitis produced with Candida albicans inoculation in th 
right eyes of 20 rabbits. Clinical scores of affected eyes were significant 


Topical Ketoconazole for Experimental Candida Keratitis in 
the treated eyes than in the controls, 


were still positive at the end of the experiment (day 21) in the control eyes. 
Histopathologic examination showed less severe inflammatory changes in the 


treated eyes were negative on the 12th day after inoculation, while two cultures 
treated eyes than in the control eyes. 


untreated left eyes of the same rabbits. All cultures of corneal scrapings from the 


8224 Marshall Dr., Lenexa, Kansas 66214 (913) 541-9242 
Telex 314005 FAX 913 541 1690 
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BIO 
OPTICS) Clinical Specular Microscope 
LSM-2000C 


A VARIABLE FIELD INSTRUMENT 

















FOR OBSERVATION AND 
DOCUMENTATION OF THE CORNEA 
AND LENS IN VIVO 
FEATURES: 
Safe à i 
Y i objective lens Variable field sizes 
. age 100 cells/frame to 2000+ 
Reliability cells/frame 
ae Digital pachymeter 


measures corneal thickness to 1 pm 


Cost-effective i , 
Bio-Optics trade-up policy provides 35mm, video, Polaroid 
freedom from obsolescence documentation 

Modular design Variety of lenses 
flexibility—easily updated contact and non-contact objectives 
instrument and oculars 


INNOVATORS IN OPHTHALMIC INSTRUMENTATION 
ES 
77 Massachusetts Avenue, Arlington, MA 02174 (617) 648-5460 








See us at Booth 1618 at the AAO. 





When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 


TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 












24-hour control of |.0.P 
ith b.i.d. administration 


he timed-release delivery system of DIAMOX® 
Acetazolamide SEQUELS® provides 24 hours of |.0.P control 
ith just two capsules taken b.i.d. And because high peaks 
n blood levels are avoided, side effects are usually 
inimized and less pronounced. Furthermore, the b.i.d. 
onvenience of DIAMOX SEQUELS can help encourage your 
patients in complying with your prescribed therapy. 


JIAMOX 


ACETAZOLAMIDE/LEDERLE 


Sustained release capsules 500 mg 


iYe ebr- | - > 


Indications: Tablets and Parenteral only: For adjunctive treatment 
of: edema due to congestive heart failure; drug-induced edema; 
centrencephalic epilepsies (petit mal, unlocalized seizures). All forms. 
Chronic simple (open angle) glaucoma, secondary glaucoma, and 
preoperatively in acute angle closure glaucoma where delay of 
surgery is desired in order to lower intraocular pressure. 
Contraindications: When sodium and or potassium serum levels 
are depressed, in marked kidney and liver disease or dysfunction, 
suprarenal gland failure and hyperchloremic acidosis. Long-term use 
in chronic noncongestive angle closure glaucoma. 

Warning: Although teratogenic and embryocidal effects, 
demonstrated in mice at more than ten times the equivalent 
therapeutic doses, have not been evidenced in humans, do not use 
DIAMOX in pregnancy, especially during the first trimester, unless 
expected benefits outweigh these potential adverse effects. 
Precautions: Increasing the dose may increase drowsiness and 
paresthesia and decrease diuresis. Adverse reactions common to all 
sulfonamide derivatives may occur: fever, rash, crystalluria, renal 
calculus, bone marrow depression, thrombocytopenic purpura, 
hemolytic anemia, leukopenia, pancytopenia, agranulocytosis. Early 
detection is advised and if such occur, discontinue drug and institute 
appropriate therapy. 

Adverse Reactions: Short-term therapy; (minimal) paresthesias, 
particularly a “tingling” feeling in the extremities; some loss of 
appetite, polyuria, drowsiness, confusion. Long-term therapy: An 
acidotic state may supervene, usually corrected by bicarbonate. 
Transient myopia. Other: (occasional) urticaria, melena, hematuria, 
glycosuria, hepatic insufficiency, flaccid paralysis, convulsions. 


l Lederle | Lederle Laboratories, 


A Division of American Cyanamid Co., Wayne, New Jersey 07470 


Lith . 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Automated Perimetry 


Digilab Ophthalmic Division 
Bio-Rad Corp. 

237 Putnam Ave. 
Cambridge, MA 02139 

Tel: 617-868-4330 





The Digilab Ophthalmic Division, Bio-Rad Labora- 
tories, Inc. has acquired the exclusive rights to mar- 
ket and service Octopus automated perimeter prod- 
ucts in the United States. The addition of the 
Octopus products to its existing line of automated 
perimeters will enable Digilab to satisfy the product 
and financial concerns of virtually all eye-care pro- 


fessionals. Digilab can now offer both LED and pro- 
jection perimeters priced from $7,000 to more than 
$30,000. 


» Diagnostics 


Topcon Instrument Corp. 
65 W. Century Rd. 
Paramus, NJ 07652 

Tel: 201-261-9450 





Topcon has a new computerized keratometer, the 
CK-1000, that offers corneal measurement options. 
One can select either central or central and peripher- 
al corneal readings with the CK-1000 and obtain 
these measurements instantly. The operator centers 
the pupil on the screen and focuses the reflecting 
spot. Topcon’s exclusive omni-directional joystick 
makes one-hand control easy and precise. To activate 
the measuring process, depress the trigger button on 
the joystick. An audible tone signals completion. To 
switch from measuring only the corneal center to 
center plus peripheral data readings, touch the con- 
trol panel. To obtain a printed readout, push another 
button. The CK-1000 also offers a nine-dot LED 
readout to indicate any misalignments or obstruc- 
tions. 


October, 1986 


LACTOPLATE 


Lactoferrin Immunological Test System 


LN NEE! 


3. Measure ring diameters after diffusion 
for 3 days at room temperature. 





1. Remove tear sample collection in a 


filter paper disc. 2. Transfer the disc to the reagent gel. 
LACTOPLATE, the first new Simple and quick, this in-office 
approved method to clinically procedure is developed at room 
access lacrimal gland function. temperature. 





EAGLE VISION-FREEMAN 
PUNCTUM PLUG KIT 


For use in the treatment of keratitis 
sicca (dry eye), by reversible 
occlusion of the punctum 

and canaliculus. 


Patent #3 949,750, other Patents Pending. 





(eee o P- 4 
E & 882) 
WSE 
SS Sep, e 


J AC fi ay 


S = 

JF Ry 
es = 

= 


. Punctum is carefully & slowly dilated 





1. The eye is anesthetized with a topical 
anesthetic. 2. Gently grasp lower lid to expose with dilator end of instrument. 
punctum and canaliculus. 


“4 


Ua a), 





5. Plug is removed from inserter by 
grasping sleeve with forceps while 6. Optional application of topical antibotic 
withdrawing inserter. drops. 


EAGLE VISION 


6485 POPLAR AVE., MEMPHIS, TN 38119 
I-800-222-PLUG IN TN 9OI-767-3937 


4. Introduction of punctum plug held in 
place by inserter end of instrument. 


Distributed EXCLUSIVELY By: | @\/ 
© EAGLE VISION, INC.,1986 
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Titmus Optical, Inc. 

P.O. Box 191 

Petersberg, VA 23804 

Tel: 800-446-1802 (National) 
800-552-1869 (Virginia) 





Titmus introduced the Titmus II-S Standard Vision 
Tester. The Titmus II-S accurately measures a num- 
ber of vital visual functions that the Snellen eye chart 
cannot. A modification of the Titmus II Micro-digital 
Vision Tester, the new machine is operated manually 
rather than by remote control. Economically priced, 
it is compact and lightweight for easy carrying. It can 
be used virtually anywhere. Titmus II-S capabilities 
include tests for near, intermediate and far vision, 
astigmatism, color perception, muscle balance, 
depth perception, and binocularity. With the Titmus 
II-S, all of these tests can be administered in about 
five minutes. 





EyeCon 

200 E. Buffalo St. 
Ithaca, NY 14850 
Tel: 607-273-7702 


The EyeCon 5 computerized visual contrast acuity 


testing system speeds and facilitates routine testing, 


while providing valid, accurate, and reliable meas- 


urements. The precise, computer-controlled contrast 
sensitivity features permit early detection and docu- 
mentation of visual disability caused by a variety of 
disorders including cataracts, diabetic retinopathy, 
corneal edema, and optic nerve disease. The clini- 
cian can test a patient’s visual acuity and contrast 
sensitivity sequentially, without moving the patient 
from room to room. Contrast sensitivity testing is 
accomplished by computer-programmed alterations 
in the luminance of the optotypes and the back- 
ground. The patient responds to familiar optotypes, 
rather than sine wave gratings as used in current 
contrast acuity tests. Using the EyeCon 5, both tests 
usually require only 1 to 2 minutes per eye. 

The EyeCon 5 has a unique computer graphics 
display for optotype sets that makes switching 
among Sloan letters, numbers, tumbling E, Landolt 
C, and geometric shapes easily. The size, or contrast 
of the optotype can change while the screen remains 
at constant luminance. This avoids any possible vari- 
ations caused by room length, bulb aging, or screen 
reflectance, which frequently occur with projector 
charts. The EyeCon 5 is completely menu-driven and 
requires no memorization of commands or key se- 
quences. The EyeCon 5 custom, high-resolution 
monitor, circuit cards, and program are installed in 
an IBM or compatible personal computer. The per- 
sonal computer used to run the EyeCon 5 can also be 
used for other computer operations. 


> Surgical Instruments 


Trueline Instruments, Inc. 
P.O. Box 26784 

Tucson, AZ 85726 

Tel: 800-321-3386 





Trueline Instruments has made available the 
Micro-Lite Ophthalmologic Line. Some of the instru- 


October, 1986 


ntroducing 
the incredible Canon RK! 


Wedd like you to look at it two ways. 


The new Canon RK-1 combines the 
best features and advantages of Auto- 
refractor and Autokeratometer instru- 
ments, providing additional capabilities 
not found in either individual unit. 

The RK-1 may be operated in Refrac- 
tion, Keratometry or CONTINUOUS 
modes to measure sphere, cylinder and 
yaxis as well as K readings. Residual 
Astigmatism is automatically computed 
by measuring total astigmatism and sub- 
tracting corneal astigmatism. 

The single, compact RK-1 saves 
space, reduces examination time 
and provides both refraction 


CATE: 


RIGHT 


67703715 14:48 
0123 


HO. 


UD: 


GHL 


ai 


„Ú 


and keratometry readings on a single 
print-out. Best of all, the cost to add this 
versatile new instrument to your practice 
is about the same as many popular auto 
refractors alone. So no matter how you 
look at it, its another sound investment 
from Canon. 


CANON U.S.A., INC 
NEW YORK—One Canon Plaza, Lake Success, NY 11042 (516) 488-67Q 
CHICAGO—100 Park Bivd.. Itasca, IL 60143 (312) 250-6200 
LOS ANGELES—123 Paularino Ave. East, Costa Mesa, 
CA 92626 (714) 979-6000 
1986 Canon US A., Inc 





70 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


ments included in the Micro-Lite ophthalmologic 
instrument series are: I/A co-axial handpieces, cap- 
sulotomy instruments, cystotomes, _ irrigation/ 
aspiration cannula, irrigating lens loop, and a 420 
Series MVR knife. 


MIRA 

87 Rumford Ave. 

Waltham, MA 02154 

Tel: 800-847-MIRA 
617-894-2200 





MIRA has become the exclusive distributor, in the 
United States, of the Dutch Ophthalmic Research 
Center's lines of microsurgical instruments and sys- 
tems. The products have been developed in coopera- 
tion with the Retina Group of the Eye Hospital, 
Rotterdam, Holland, and are ideally suited for those 
ophthalmologists performing anterior or posterior 
procedures. The products have had extensive clinical 
testing both in Europe and the U.S. The list that 
received FDA approval includes: infusion/aspiration 
systems, microsurgical system with vitrectome and 
microscissors, capsule perforator, intraocular elec- 
tromagnet, intraocular pressure reducer, and a vis- 
cous fluid injection/extraction system. 


b Lasers 


CooperVision, Inc., 
Laser Division 
3420 Central Expressway 
Santa Clara, CA 95051 
Tel: 800-227-8372 (National) 
800-828-5577 (California) 
408-720-1100 
The Laser Division of CooperVision has an- 


nounced its newest fundamental mode ophthalmic 
YAG laser system, the Model 2300. The Model 2300 is 





a Q-switched, true fundamental mode Nd:YAG laser 
with a 15-um spot size, which enables effective ocu- 
lar photodisruption at energy levels as low as 0.6 mJ. 
A dedicated high resolution laser slit lamp and a 
direct delivery optical system provide uncompromis- 
ing resolution viewing and a totally stable optical 
alignment unaffected by the delivery of the laser 
beam. The Model 2300 is air-cooled, compact, and 
portable. Microprocessor controls allow the physi- 
cian to select the precise amount of energy required 
without the need for test firing in both single pulse 
and burst mode. It is clinically safe and effective for 
posterior capsulotomies. 
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ec. 


Instrument Control Genter 
Is First In Reliability, 
Versatility And SPEED. 

VA 


Front surface mount instrument well 


Slimline control panel 


AUTOSWITCH WILL FIT THE DESIGN OF YOUR EXAMINATION LANE 


The unparalleled electronic 
sophistication of the Autoswitch 
System is engineered to fit into 
your unique examination lane 
instead of forcing you to use 
standard ophthalmic desks and 
inferior control systems. 


For Your Custom Designed 
Cabinetry, Autoswitch Offers You 
Unparalled Versatility. 


Autoswitch gives you the flexi- 
bility of either wired for new con- 


AUTOSWITCH 


BY DESIGN. 


For over 20 Years, The Leader In Designing 
Ophthalmic Control Systems. 


Both the Microtouch and Slimline control 
panels can be used with either the top sur- 
face recessed instrument well or the front 
surface mount instrument well. 


One piece rechargable Autoswitch 


struction or wireless for existing 
examination lanes and can be 
tailored to fit virtually any custom 
designed cabinetry. 


We offer 5 different rechargable 
well units, 3 different control 
panels, an integrated unit and 
a self-contained desk top unit as 
standard models. Custom 
designed systems are also 
available. 





op surface recessed instrument well 


Microtouch control pan 








AUTOSWITCH IS 
COMPLETELY 
AUTOMATIC. 


Room and fixation lighting is 
adjusted according to a pre- 
programmed sequence every 
time you pick up your Ophthal- 
moscope, Retinoscope, or use 
your slit lamp or indirect. 


To find out more about the ver- 
satile Autoswitch Instrument 
Control System, call our toll-free 
number today. 


civersatronics inc 


1-800-345-1244 


(In PA call 1-215-356-3995) 


Call or write today for more information on Autoswitch 
620 Parkway, Broomall, PA 19008 (215) 356-3995 
West Coast Office: Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92649 (714) 893-4717 
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The Model 8500 provides argon blue/green, green 
only, and krypton red wavelengths in a single con- 
sole. Used in the treatment of glaucoma, retinal, and 
macular disorders, the Model 8500 features state-of- 
the-art innovations such as the LaserMouse micro- 
controller device and the world’s smallest spot size 
(30 um). The dual function LaserMouse microcon- 
troller allows positioning of both the argon and 
krypton laser beams and focusing of the slit lamp 
with convenient one-handed operation. An exclusive 
30-um spotsize combined with direct beam delivery 
provide the highest power density of any ion laser 
(nearly four times). A unique laserbeam-recentering 
feature of the LaserMouse allows the beam to return 
to original center of the viewing area by simply 
tapping the LaserMouse. Continuously adjustable 
output power up to 4.0 W of blue/green, 1.5 W of 
green only, and 1.0 W of krypton enhance treatment 
precision. 


Gish Biomedical Inc. 
2350 S. Pullman Ave. 
Santa Ana, CA 92705 
Tel: 714-261-1330 





Gish MicroYAG ophthalmic laser is the first fully 
portable, FDA-approved, surgical laser available to 
ophthalmic surgeons in private practices, surgi- 
centers and clinics. Gish MicroYAG is designed to fit 


Haag Streit microscopes and most look-alike models. 
Since installation and removal can be accomplished 
in a matter of minutes, Gish MicroYAG does not 
require a dedicated microscope. Unlike many larger 
lasers, Gish MicroYAG does not require costly office 
renovations to accommodate it, nor does it require 
dedicated office space. 


> Fluorescein Angiography 


Akorn, Inc. 

100 Akron Dr. 

Abita Springs, LA 70420 

Tel: 800-535-7155 (National) 
800-344-2291 (Louisiana) 





Akorn, Inc. has introduced AK-Fluor Injection (fluo- 
rescein sodium) in a new unit dose vial for use in 
fluorescein angiography. The unit dose vial will 
eliminate the possibility of glass shards being aspi- 
rated into the syringe before injection. The AK-Fluor 
vial eliminates the need for a micropore filter and is 
compatible with all standard forms of fluorescein 
angiography injection methods. This product con- 
tains no preservatives and should not be used for 
more than one patient. The new vial package is 
intended to be used as a unit dose only. It is available 
ina 10% 5-ml and a 25% 2-ml size. 
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Focus on Akorn a 
for your ophthalmology needs. 


THERE ARE FOUR CLEAR ADVANTAGES 


RR D 
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UNSURPASSED SELECTION ETHICAL PROMOTIONS : 
FROM A SINGLE SOURCE Akorn is committed to the progress of ophthal- 


mology. We have increased our long-standing — 
commitment to ophthalmology by deiat 
more resources to_research and educational = 
- grants. Our newly formed Medical Advisory = 
Council makes Akorn better able to respond to _ K 
-product developments. And, our team of trained pe 


~~ 


~ .~ . ~ field representatives has been expanded to. — ~ 

~ BRAND-NAME QUALITY - —— — _ provide more samples and physician support. SE 

Ba Ne -Akorn product meets the aed ane Anyway you look at Akorn, you'll f find usin Bn | 

eas quality standards as other brand name ophthal- — focus on what-mātters to you. — ) ony S 
> ~ mic products. And, every Akorn product provides ~ ae. 

mw. othe same dependable therapy gets sa fash Sa =- 

a counterpart. ERS SS ROR 


SCE MPLETE COST:EFFECTIVENESS 
ae fice EE a of cost-effective-~ _ 
= products do čóst less.. „much ~ ~ 
Se A a F 
rum order quired, thebest return - — FA EG E 
dustry wi without ercepiion-añd — a ee eee 
ry (same day ornektday r -+ WG Akorn Dri 


Akorn offers you greater selection of effective 
prescription ophthalmic products than anyone. 
We provide a complete line of the most frequently . 
Z prescribed ophthalmic products=both diagnos- 
~~ tic and therapeutic. Everything you need for i in- 
; office, pre-op, or post-op USES SS GS Cece 


{ 





















The New Nikon NL-1 Automatic Lensmeter 


Affordable Quality 


The Nikon NL-1 Automatic Lensmeter 
brings a new level of quality and economy to 
lens production and dispensing. It offers you 
microcomputer speed and precision at an 
extremely affordable price. 

This full function lensmeter measures 
spherical and cylindrical vertex powers, axis 
position and prismatic deviation with base 
position—plus calculating additions in multi- 
focal lenses, centering and marking. Most 
functions are automatic, including a fail-safe 
error alert display. 


Three alignment modes, plus diopter and 
addition are displayed in a bright digital 
readout. Single push button operation per- 
forms each measurement in 0.05 seconds. 
Results are instantly printed out by a built-in 
thermal printer for handy record keeping. 

For complete technical information and a 
demonstration, contact your dealer or Nikon 
Inc., Instrument Group, 623 Stewart Avenue, 
Garden City, NY 11530 4 
(516) 222.0600. Nik on 


Extending Man’s Vision 


















DIAGNOSTIC 




























CONTAINER YOUR COMPARABLE 
PRODUCT SiZE COST PRODUCT 
TROPICAC y A E T e g MYD RIAC YL 
Tropicamide 1% 2mi 2.89 
Sterile Ophthalmic Solution 15m) §.55 
AK-TAINE amt «4.80 OPHTHAINE 
Proparacaine HCI 0 5% 1Smi 3.35 OPHTHETIC 
Steriie Ophthalmic Solution ALCAINE 
< AKPENTOLATED—<“i—OSSSCSCSCSCSCSCSsS CYCLOGYL 
.. Cyclepentolate HCI 1% 2mi 1.50 
Sterile Qphthaimic Solution 15mi 4.55 
AK-DILATE 7 2.5% ami 1.80 MYDFRIN (2.5%) | 
Phenylephrine HCI 15m 3.15 NEO-SYNEPHRINE 
-Sterile Ophthalmic 10% 2mi 1.50 {2.5% & 10%) 
Solution Smi 2.95 
"ATROPINE CARE 1% Imi 1.50 ISOPTO ATROPINE 
“Atropine Sulfate 1% Smi 1.75 
“Sterile Ophthalmic Solution 15mi 2.15 
C ATROPINE CARE 1% OINTMENT g 5gm 1.90 ISOPTO ATROPINE 
_ +: (Preservative-Free) OINTMENT 
_.. . Atropine Sulfate 1% 
o < Sterile Ophthalmic Ointment 
ZO AK-HOMATROPINE 5% | Emi 2.75 ISOPTO 
Homatropine Hydrobromide HOMATROPINE 
Sterile Ophthalmic Solution 
_ ROSE BENGAL 1% emt 495 
Sterile Ophthalmic Solution 
FLUORACAINE Paste Squeeze Bottle 4.55 FLURESS 
Fiuorescein Sodium 0.25% Smi 
_ .Proparacaine HCI 0.5% Glass Bonie w/Dropper 4.75 
>. Sterle Ophthaimic Solution 5mi 
FLUORETS 100/box 6.60 FUL-GLO STRIP 


FLUORESCEIN 


‘luorescein Sodium 1 mg 
STRIP AT 


steriie Ophthalmic Strips 
Individually Wrapped 


` SNO STRIPS 100/box 6.60 SCHIRMER TEAR 
“Schirmer Tear Test TEST STRIPS 
Sterile Tear Flow Strips 

individually Wrapped 
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GONAK tömi 4.25 GONIOSOL 
‘Hydroxypropy! Methylcelulose 2.5% 
Stenie Ophthaimic Solution 


cutee pepper ere rt til BUN e ll AMPA MARE PPE PU NERF AA BS 


INJECTION 


AK-FLUOR 10% ‘Vial Smi 2.50 ea. FLUORESCITE 
Fiuorescein Sodium injection $2fbox FUNDUSCEIN 
Sterile Aqueous Ophthalmic Ampui 5m! 2.50 ea. 
Solution 25/box 
Syringe S5mi 5.25 ea. 
iO/tray 
AK-FLUOR 25% ‘Vial 2mi 2.50 ea. FLUORESCITE 
> Fluorescein Sodium injection 12/box FUNDUSCEIN 
Sterile Aqueous Ophthalmic Ampul 2m! 2.50 ea. 


Solution 12/box 
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7 *New Unit Dose Vial, exclusively from Akorn 





es dollars and sense. 


WE OFFER QUALITY FOR LESS 


Call today for a complete list of products and prices 


_ AKORN.. . THE ALL AMERICAN COMPANY 
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STEROIDS 


CONTAINER YOUR COMPARABLE. 
PRODUCT SIZE COST PRODUCT -<5 
AK-PRED 1% 5mi 1485 INFLAMASE FORTE: 
Prednisolone Sodium Phosphate 1% t5mi 2.90 . 
Sterile Ophthalmic Solution 
`- şÜ ara 
AK-TATE 1% 5ml 2.00 PRED FORTE 


Prednisolone Acetate 1% 10m! 245 ECONOPRED PLUS S 
Sterlie Ophthalmic Suspension mi 3.45 





STEROID COMBINATIONS 


Smi 3.20 MAXITAOL 
DEXACIDIN. 










AK-TROL* 
Dexamethasone 0.1% 

Neomycin Sulfate; Polymyxin 8 Sulfate 
Steriie Ophthaimic Suspension 


AK-CIDE* Smi 200 METIMYD. 
Sulfacetamide Sodium 100mg 15mi 2.80 BLEPHAMIDE 
Prednisolone Acetate Smg ISOPTO CETAPRED 
Sterile Ophthalmic Suspension me 



















ANTIBIOTIC/ANTI-INFECTIVE 


GENTAK* Smi 330 GARAMYCIN 
Gentamicin Sulfate 15m} 4,00 GENOPTIC 
Sterile Ophthalmic Solution GENTACIDIN 
OÜ n a 
AK-SULF” 2mi 125 SODIUM SULAMYD ; 
Sulfacetamide Sodium 10% . 5mi 445 BLEPH-10 : 
Sterile Ophthaimic Solution t5mi 14.45 

AK-SPORE* 2m! 1.50 NEOSPORIN 
Polymyxin 8; Neomycin; Gramicidin iOmi 3.30 


Sterile Ophthalmic Solution 





"Aiso available in ointment 





100 Aom Dna 
Abita Springs, LA 70420 
1-800-535-7155 (in Louisiana 1-800-344-2291) 
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THE 1987 DUKE 
ADVANCED VITREOUS SURGERY COURSE V 
April 9-11, 1987 
DUKE UNIVERSITY DURHAM, NORTH CAROLINA 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive 
discussion periods provided. 


GUEST FACULTY 
Gary Abrams, M.D. —— Milwaukee, Wisconsin 
George Blankenship, M.D. — Miami, Florida 
Peter Campochiaro, M.D. — Charlottesville, Virginia 
Steve Charles, M.D. — Memphis, Tennessee 
David McLeod, M.D. — London, England 
Ronald Michels, M.D. — Baltimore, Maryland 
Yasuo Tano, M.D. — Osaka, Japan 
Relya Zivojnovic, M.D. —— Rotterdam, Holland 


DUKE FACULTY 
Robert Machemer, M.D. Eugene DeJuan, M.D. 
Brooks W. McCuen, Il, M.D. Einar Stefansson, M.D. 


For registration and further information contact: 


CAROL VILAS, Duke Eye Center 
Box 3802, Durham, NC 27710 


(919) 684-6743 
Limited Registration Registration Fee $450 













Conjunctivodacryocystorhinostomy an 





Sterilization Tray 
Constructed of specially anodized 





Tear Duct Tubes 


ESC RER MODS OSS CORES See Sune S Rael EN 





Storage Tray aluminum, this impact-resistant ! 
This sturdy plastic tray provides a | tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup | Sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- | enough pockets to hold all tubes sets. Special sizes may be 
tion tray. | from the three Jones Tube Sets. obtained upon request. 
*LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 
fast way of 


measuring tubes | Additional Information Available From: 
for go-no go ° seca. a Gy . G 
dimensions. | Weiss Seintfic Glass ‘Plowing Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 » (503) 643-5674. A 





e a fantastic journey to the 


Keeler g . ; i an corneal endothelium 
= i- off epithelium in vivo. The 
moves 2 f ler/Konan Specular Micro- 
T 


pe x >e. Never before has such a 
a cular TE a i esolution, wide field view 
microscop i 2i | ossible for intraocular 


oç edures, implants, photo 


closer to a i oo hy, diagnosis and 
i f many abnormal 
perfection. E d | 
i /Konan Specular 
; € Overcomes the dis- 
; of earlier systems. 
afe, fully controlled 
ver extensive corneal 
nd camshow and take 
hic ord of 2000 + 
D.79mm area. 
“movement and 
is minimized. Ease 
identification and 
A specific site brings 
sions of precision to 
al and research 
ations. 
eration of the Specular 
is remarkably easy 
‘It features a unique 
Duch floatifg cone* for 
fe) a cornea, with 
Dressure adjust- 
gms) and over- 
arning buzzer. Pho- 
7 examination can 
or without a soft 
ms. You’re in total 
vith a highly sensitive, 
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“surface; oblique illumi- 
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ary Keeler/Konan Specular 
icroscope. Call today for the 
f exciting details. *patent pending 


oll-Free: 
300-523-5620 
À, call 215/353-4350) 


FT 


K Wkee ler Instruments, Inc. 


... With the future in sight. 
456 Parkway + Broomall, PA 19008 


O Send me full details & price list for the 
Keeler/Konan Specular Microscope. 


C Please have your representative contact me. 
© Please send me your new catalog. 


Name 
ed 
City State ____ Zip. 


A 


Phone oe 








JANUARY 10-17, 1987 
SPONSORED BY: AIN SHAMS UNIVERSITY 
CAIRO, EGYPT 
Eight Days Visiting the Cradle of Man’s Oldest Civilization Including a Five Day Nile Cruise with an Internationally 
Acclaimed Faculty. 
Course Director: Omar Rashed, MD — Cairo, Egypt 
Scientific Program: Brooks W. McCuen, MD — Durham, North Carolina 
Faculty: 
Mohamed ibrahim Abdulla, MD-—-Cairo, Egypt Robert Machemer, MD—Durham, North Carolina 
George Blankenship, MD—-Miami, Florida Ronald Michels, MD-——-Baltimore, Maryland 
Eugene DeJuan, Jr., MD-—Durham, North Carolina Abdel-Latif Siam, MD—Cairo, Egypt 
Michel Gonvers, MD-——-Lausanne, Switzerland Yasuo Tano, MD-——Osaka, Japan 
Wafik Hefni, MD-—-Cairo, Egypt Michael Trese, MD—Royal Oak, Michigan 
Mahmoud Hamdi Ibrahim, MD-—Cairo, Egypt Relya Zivojnovic—Rotterdam, Holland 


REGISTRATION LIMITED! REGISTRATION FEE: $500 SPOUSE/GUEST FEE: $200 


FOR MORE INFORMATION CONTACT: 
Omar Rashed, MD, 54 El-Thawra St., Heliopolis, Cairo, Egypt 





A SCIENTIFIC APPROACH TO KERATOCONUS 
CONTACT LENS FITTING 


Fit Your Keratoconus Patients in a Fraction of the Usual 
Time Necessary with Conventional Lenses 


All day wearing time and comfort for the most difficult Keratoconus patients. 

Available in conventional or oxygen permeable rigid plastic. 

in a study of 120 patients, 93% of eyes fit with the Soper design Keratoconus lenses had “good to excellent comfort” 
and 97% were rated as ‘‘good or excellent integrity.” The Soper system is a simple, fast and effective solution to a 
provoking contact lens fitting problem. 

Write today for your reprint, “Results of a Systematic Approach to Fitting Keratoconus," by Joseph W. Soper and Alan 
Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMICS 
a division of 


Pre Corneal Lens Company 
P.O. Box 22703, Houston, Texas 77227 
Phone 800-231-3561 
(In Texas 800-392-2279) 
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Now from Bausch & Lomb 


The ocular antihistamine decongestant 
with hydroxypropyl methylcellulose 
... because every ingredient matters. 




















OPCON-A NAPHCON-A* VASOCON-A*” ALBALON-A’”** 
Decongestant naphazoline naphazoline naphazoline naphazoline 
HCI 0.025% HCI 0.025% HCI0.05% HCI 0.05% 
Antihistamine pheniramine pheniramine antazoline antazoline 
maleate 0.3% maleate 0.3% phosphate 0.5% phosphate 0.5% 
Demulcent hydroxypropyl polyvinyl polyvinyl 
methyiceliulose alcohol alcohol 





Prescribe Muro’s Opcon-A for your patients 
who need an ocular antihistamine decongestant. 


BAUSCH & LOMB ®) 


PHARMACEUTICALS 
Rochester, N.Y. 14692 



















© 1986 Bausch & Lomb incorporated. 
All rights reserved worldwide. . 


FOOOBPH 


“naphazoline HCI, phenirarnine mateate/Alcoi 
**naphazoline HCI, antazoline phosphate/Cooperyi 
** *naphazoline HCI, antazoline phosphat Allergan 
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THE — a 
ALLIED ST RABISMOMETER 
The PROVEN and ACCEPTED METHOD 
of DIAGNOSING ANOMALIES 
of EXTRINSIC OCULAR MUSCLES 


Diagnostic evaluations are 
made on a special tangent 
screen calibrated in prism 
diopters 


* Quick and accurate measurement of subjective angle of squint. 

e a WITH CHILDREN AS YOUNG AS 3 YEARS OF 

* Reveals partial paralysis of ocular muscles, high phorias and cyclo 
deviations. 


NOW IN USE IN LEADING HOSPITALS AND TEACHING 
INSTITUTIONS THROUGHOUT THE WORLD 

Complete kit consists of: 2 hand projectors — transformer — red and green 
spectacies and instruction manual — compensated tangent screen with pad 
of recording charts. 

Complete refund guaranteed if not satisfied 7 days after receipt. 

Free demonstration without obligation in Chicago area. $275 00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 


P.O. BOX 71 Ħ Morton Grove. Ill. 60053 


FROM BAUSCH & LOMB 
MURO'S OPCON-A® 
Prescribing information: 


Description: A sterile ophthalmic solution containing naphazoline 
hydrochloride 0.025%, pheniramine maleate 0.3%, hydroxypropyl 
methylcellulose, disodium EDTA, boric acid, sodium borate, sodium 
chionds, benzaikonium chionde 0.01%, purified water. 


Action: Naphazotine hydrochloride is a decongestant, pheniramine, an 
antihistamine, 
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indications: Based on a review of a related combination of drugs | 
by the National Academy of Sciences-National Research Council 
and/or other information, FDA has classified the indications as | 
follows: “Possibly” effective: For relief of ocular irritation and/or 
congestion or for the treatment of allergic or inflammatory ocular 
conditions. Final classification of the less-than-effective indication 
raquires further investigation. 

Isletas 


sy 





Contraindications: Hypersensitivity to one or more of the ingredients. 
Oo not use in presence of narrow angle glaucoma. 

Warnings: (1) A severe hypertensive crisis may ensue in patients under 
MAO inhibitor medication from use of a sympathomimetic drug. (2) Use 
in infants and children may result in CNS depression leading to coma 
and marked reduction in body temperature. 

Precautions: Use with caution in elderly patients with severe cardio- 
vascular disease including cardiac arrhythmias, patients with poorly 
comrofled hypertension, patients with diabetes, especially those with a 
tendency toward diabetic ketoacidosis. To prevent contaminating the 
dropper tip and solution, de not touch the eyelids or Surrounding area 
with the dropper fip of the bottle. 

Adverse Reactions: Pupiliary dilation, increase in intraocular pres- 
sure, systemic affects due to absorption (Le, hypertension. cardiac 
irregularities, hyperglycemia). Drowsiness may be experienced in some 
patients. 

Dosage: One or two drops instilled in each eye three or four times daily. 
Caution: Federal law prohibits dispensing without prescription. 

How Supplied: Muro’s OPCON-A is supplied in 15 ml controlled 
dropper tip bottles. Keep Tightly Closed-—-Store at Room Temperature. 


Muro is a trademark of Muro Pharmaceutical, inc. 
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AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY maintains a 
two-year inventory of back issues. Various single issues 
are available from the following: 


Kraus Periodicals Co. 
Route 100 
Millwood, NY 10546 


P & H Bliss 
Middietown, CT 06547 


Mapleton House Books, Inc. 
112 Crown St. 
Brooklyn, NY 11225 


Alfred Jaeger, Inc. 
66 Austin Bivd. 
Commack, NY 11725 


Reprints of the Cumulative Index 1978-1982 are avail- 
able from: 


University Microfilms 
Reprint Department 
300 North Zeeb Road 
Ann Arbor, MI 48106 


COMPREHENSIVE 
EPIKERATOPHAKIA 
COURSE 


CO-SPONSORED BY 
HERMANN EYE CENTER 
THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
DEPARTMENT OF OPHTHALMOLOGY 
AND 


CRYO-OPTICS, INCORPORATED 


COURSE DIRECTOR: John D. Goosey, M.D. 


MARRIOTT HOTEL — MEDICAL CENTER 
HOUSTON, TEXAS 


September 27 & 28, 1986 or December 6 & 7, 1986 


COURSE INCLUDES: Comprehensive Syllabus, Video Presentations 
and Practice Surgery Using Animal Eyes 
TOPICS INCLUDE: Patient Selection, Post Operative Manage- 
ment and Surgical Technique 
TUITION: $1195 — PREPAYMENT REQUIRED 
{includes lunches and reception) 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON, 
OFFICE OF CONTINUING EDUCATION FOR THE MEDICAL SCHOOL, DES- 
IGNATES THIS CONTINUING MEDICAL EDUCATION ACTIVITY FOR 12 
CREDIT HOURS IN CATEGORY | OF THE PHYSICIAN'S RECOGNITION 
AWARD OF THE AMERICAN MEDICAL ASSOCIATION. 


FOR FURTHER INFORMATION CONTACT: 


Terri LaFitte or David Martin 
Hermann Eye Center 
1203 Ross Sterling Avenue 
Houston, Texas 77030 
(713) 792-5920 or 5934 





Preset the degree of “with the rule” 
astigmatism you want and you can close 
with confidence. 

The Keeler Amoils Astigmometer puts 


you in complete control. You can adjust your 
Sutures quickly and with confidence knowing 


your patients will enjoy sharper immediate 
post op vision. 


Keeler’s innovative design will 
benefit you and your OR staff: 


Out of View! 


The comparator is introduced into view only 
when you need it. Just a slight push on the 
sterilized cap does it! 


Illumination Plus! 


No need to turn out the O.R. lights. “HIGH 
POWER” LED lights are easily seen on the 
cornea even with the microscope and O.R. 
lights on! 


Easy On! Easy Off! 


No installation necessary! The ASTIG- 
MOMETER installs in less than a minute. 
You can take it with you or move it from 
O.R. to O.R. quickly and easily. The ASTIG- 
MOMETER is designed to be PORTABLE! 


Affordable! 


The Astigmometer attaches to your opera- 
tion microscope without any expensive 
installation. 


Suture Control! 


KEELER AMOILS ASTIGMOMETER 


Clip and attach 
to your letterhead. 


Call me, | want a 
demonstration 

Yes, send me 

more information on the 
Keeler Amoils Astigmometer 
Send me your New 1986 
Ophthalmic Catalog 

Mail to: 

Keeler Instruments, Inc. 
456 Parkway 

Broomall, PA 19008 

IN A HURRY? 

Call 1-800-523-5620 
PA (215) 353-4350 
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British Journal of Ophthalmology August 1986 Vol. 70 No.8 


Contents 


Experimental posterior perforating ocular injury: a controlled study of the gross effects of localised gamma 
irradiation U CHAKRAVARTHY, C J F MAGUIRE, AND D B ARCHER 


Pseudoepiphora from cerebrospinal fluid leak: case report ROBERT M DRYDEN AND ALLAN E WULC 

Surgical management of upper lid entropion E G KEMP AND J R O COLLIN 

Eccrine spiradenoma of eyelid: case report B K AHLUWALIA, A K KHURANA, A D CHUGH, AND V G MEHTANI 

Tear and serum antibody levels in ocular herpetic infection: diagnostic precision of secretory IgA PETER D FOX, 
PENG T KHAW, BRIAN W MCBRIDE, JAMES I MCGILL, AND KEVIN A WARD 

Treatment and visual prognosis in Behcet's disease DAVID BENEZRA AND EVELYNE COHEN 


Haemorrhage in the lens: spontaneous occurrence in congenital cataract KAZUHIKO UNOKI, KUMIKO NAKAO, 
AND NORIO OHBA 


Intravenous lignocaine pretreatment to prevent intraocular pressure rise following suxamethonium and 
tracheal intubation D F MURPHY, P EUSTACE, A UNWIN, AND J B MAGNER 


Association between optic disc haemorrhages in glaucoma and abnormal glucose tolerance D POINOOSAWMY, 
J GLOSTER, S NAGASUBRAMANIAN, AND R A HITCHINGS 


Haemolytic glaucoma occurring in phakic eyes ANNE M V BROOKS AND WILLIAM E GILLIES 


Persistent behavioural blindness after early visual deprivation and active visual rehabilitation: a case report 
SYNNOVE CARLSON, LEA HYVARINEN, AND ANTTI RANINEN 


Gyrate atrophy of the choroid and retina: 15 Japanese patients S HAYASAKA, T SHIONO, K MIZUNO, C SASAYAMA, 
S AKIYA, Y TANAKA, M HAYAKAWA, Y MIYAKE, AND N OHBA 


Serology in ocular toxoplasmosis A ROTHOVA, F VAN KNAPEN, G S BAARSMA, PJ KRUIT, D H LOEWER-SIEGER, AND 
A KIJLSTRA 


A study to assess the value of Dacron slings in the management of squints which are not amenable to 
conventional surgery D I CLARK, SMARKLAND, AND R B TRIMBLE 


A case of partial 5q trisomy associated with partial 7q monosomy SATOSHI HARA, TAKAHIRO YAMADA, 
HIROFUMI NAKAI, AKIO OHTANI, AND KATSUYOSHI MIZUNO 


Orbital mucormycosis with survival M O’KEEFE, W M HAINING, J D H YOUNG, AND W GUTHRIE 


British Medical Association Tavistock Square London WC1H 9JR 
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Published monthly. Annual Subscription £92.00 ($134.00) 
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Subscription orders to: BRITISH MEDICAL JOURNAL, 

Box No. 560B, Kennebunkport, Maine 04046. 


All other enquiries: The Subscription Manager, BRITISH JOURNAL OF 
OPHTHALMOLOGY, BMA House, Tavistock Square, London WCIH 9JR, 
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Looking good... 


Goantrisin 


sulfisoxazole diolbmine/Roche 


ophthalmic solution or ointment 


Copyright © 1985 by Hoffmann-La Roche Inc. All rights reserved. Please see next page for summary of product information. 
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Gantrisin 
sulfisoxazole diolamine/Roche 
ophthalmic solution or ointment 


Before prescribing, please consult 
complete product information, a 
summary of which follows: 


Indications: Conjunctivitis, corneal 
ulcer, other superficial ocular infections 
due to susceptible microorganisms; as 
adjunct in systemic sulfonamide therapy 
of trachoma. 


Contraindications: Hypersensitivity. 


Precautions: Incompatible with silver 
preparations; inactivated by para-ami- 
nobenzoic acid in purulent exudates; 
may increase growth of nonsusceptible 
organisms, including fungi. Ointment 
may retard corneal healing. Discontinue 
use if undesirable reactions occur. 


Dosage and Administration: Solution: 
2-3 drops in eye 3 or more times daily. 
Take care not to contaminate dropper. 
Ointment: small amount in lower con- 
junctival sac 1-3 times daily and at 
bedtime. 


How Supplied: Solution, ⁄2-oz bottles 
with dropper. Ointment, Ye-oz tubes. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc 
Nutley, New Jersey 07110 


Superb new volumes examine three 
vital areas of contemporary ophthalmic 
practice... 


OPEN ANGLE GLAUCOMA 
Edited by George W. Weinstein, MD 

With 23 contributors 

Volume 3, Contemporary Issues in Ophthalmology 


Twenty-three well-respected experts offer new insights 
to the subject and provide cogent analyses of their areas of 
expertise. Special focus on medical and surgical therapies 
with chapters on medical treatment, trabecular surgery, 
and laser surgery. 


1986. 275 pages. 118 illustrations, 18 tables. $48.00 


MANUAL OF COMMON 
OPHTHALMIC SURGICAL 
PROCEDURES 


Edited by Charles D. Phelps, MD 
Associate Editor: Hansjoerg E. J. W. Kolder, MD PhD 
With 14 contributors 


Convenient step-by-step format offers clear guidelines 
for developing the necessary surgical skills for a wide range 
of common ophthalmic surgical procedures. Outlines 
surgical methods most successful in the authors’ practice. 
Each chapter contains a section on the goals and principles 
as well as the preoperative management involved in a 
specific procedure, followed by well-illustrated steps for 
its performance. 

1986. 189 pages. 51 illustrations, 2 tables. Flexible binding. $39.50 


THE PHYSIOLOGY OF THE 
CORNEA AND CONTACT 


LENS APPLICATIONS 


By Hikaru Hamano, MD and 
Herbert E. Kaufman, MD 


This timely book examines the effects of contact lens 
wear on the cornea and tear film. It takes into account both 
recent clinical findings and information on underlying 
physiologic changes. Provides insightful criteria for the 
proper selection of contact lenses to fit the needs of the 
individual patient. Special attention is given to the 
importance of the critical oxygen level, discussed from 
the viewpoint of epithelial cell function. 

1987. Abt. 128 pages. 82 illustrations, (7 color slides), 4 tables. 


! ORDER FORM Churchill Livingstone Inc. H 


1560 Broadway, New York, NY 10036 


Please send me on 30-day approval: 


—— copy(ies) of Weinstein: OPEN ANGLE GLAUCOMA 
(0-443-08488-2) @ $48.00 
— copyiea) of Phelps/Kolder: MANUAL OF COMMON 


HTHALMIC SURGICAL PROCEDURES 
(0-443-08413-0) @ $39.50 


copy(ies) of Hamano/Kaufman: THE PHYSIOLOGY OF 
THE CORNEA AND CONTACT LENS APPLICATIONS 
(0-443-08519-6) 





Name 
(Please print) 


Signature 


i a as a. ee 
(All P.O. boxes must be accompanied by a complete street address.) 
oe) | ee 

Non-USA residents (other than Canada), please mail orders to: 


Churchill Livingstone/Robert Stevenson House/1-3 Baxter's Place/ 
Leith Walk/Edinburgh EH1 3AF, Scotland 

In Canada, send orders to: 

Copp Clark Pitman Ltd., 495 Wellington St. W, Toronto, Ontario 
M5V 1E9 

Prices subject to change without notice and valid only inthe U.S.A. AJO 10/86 
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Innovative new instruments from ASCON 
AE7851 PACKO PARS PLANA AE4290 IOL Haptic Amputator: AE4209 ASCON Lens Forceps— 

CANNULA —Allows the easy intro- ip 19 Gauge with smooth rounded The upper jaw has a delicate 0.2mm 

duction of Healon® through the pars tip. Guillotine action to amputate peg to fit into the manipulating hole 
U plans to the corneal endothelium QQ the haptic of PMMA or Polypropy- of the lens. A fine notch on the 


to improve intraoperative striate lene material. Cutting edge is lower jaw to hold the superior haptic 
keratopathy. A fine platform at the shaped to hold the haptic firmly of the lens. This unique feature of 


tip of the cannula holds the Healon® and amputate precisely. the forceps enables you, the surgeon, 
against gravity minimizing poten- to implant the lens in a one step 
tial endothelial trauma. The design procedure 


of the cannula enables a safe effi- 
cient method of introducing viscous 
fluid on to the endothelium and 

improving visibility during surgery 


These are just three of the innovative new instruments available from ASCON. Our instruments are 
hand crafted to exacting standards by highly skilled craftsmen in the U.S.A., West Germany and 
Switzerland. We will take into consideration your specific needs and welcome your thoughts on 
new instruments. 

Call or write ASCON for more information on these products and for our new catalog of the finest 
Ophthalmic surgical instruments. 






™ 


Ascon Medical Instruments, LTD. 
825 N. Cass Avenue, Westmont, IL 60559 


Call in Illinois (312) 986-8032 SCOT } 


Nationwide Toll Free 1/800-628-2879 Today's Precision. . 


Telex 280451 Tamarrniaie \licinn™ 
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DIGILAS MODEL 30D 


rams >O 





ONE TONOMETER, 
TWO TONOMETERS, 
THREE TONOMETERS, 
FOUR. 





30D: tonometry, digital display, $3995. 








DIGILAB MODEL JOR 
patuta 1ONontitt 





30R: tonometry, printed display, $4595. 


Only Digilab gives you a choice. 
Digilab pneuma tonometers, 

| the most accurate tonometer 
naas you ear buy. 


The Digilab Pneuma Tonometers 


e Delegated easily to a technician. 

e Accurate to +/— 1.7mm of Goldmann. 

e Consistent measurement of |.0.P. and ocular 
pulse in just 5 seconds. 





30R/T: tonometry/tonography, printed e Seated or supine patient positioning. 
display, $4995. e For use on the cornea or sclera with or without 
anesthetic. 


e More than 6000 satisfied users worldwide. 


For more information about the Digilab Pneuma 
Tonometers and Digilab’s complete line of diag- 
nostic instruments, please contact: 

Digilab Ophthalmic Division. 

Bio-Rad Laboratories, Inc. 

237 Putnam Avenue, Cambridge, MA 02139 
(800) 225-1248 Telex: 681 7274 


BIO-RAD i 


Come see OCTOPUS and other fine Digilab 
products at Booth #1436 at the AAO. 





30RTD: tonometry/tonography/O.P.G. (with 
pressure cup), digital and printed display, 
ocular pulse amplification, $6795. 
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UNSURPASSED 
IN THEIR FIELDS 






THE 350 


e central fields 

e internal microprocessor 
e numeric output 

$7000 





THE CAMBRIDGE 


e central and peripheral fields 
e internal microprocessor 
e numeric and grayscale output 
e easily upgradable to the 
Digilab 750 with IBM PC 
$8500 





THE 750 


e driven by the powerful, versatile 
IBM Personal Computer 
e automated storage and comparison of fields 
e numeric, symbolic, grayscale and 
profile output 
e central and peripheral fields 
e programmable standard test protocols 
e custom test patterns 
$14,000 





THE DIGILAB AUTOMATED PERIMETERS 


e incredibly fast, accurate quantitative screening, 
threshold, and specific diagnostic programs 
completely silent operation 

no distracting “black holes” of other L.E.D. system: 
solid state reliability with no moving parts 

Simple keyboard operation 

comprehensive, easy-to-interpret output 


Digilab 
1210 27:19 ophthalmic Come see OCTOPUS and other fine Digilab products at booth #1436 at the AAO. 


For more information about the Digilab Perimeters 
and Digilab’s complete line of diagnostic 
instruments, please contact: 


Digilab Ophthalmic Division, 

Bio-Rad Laboratories, Inc. 

237 Putnam Avenue, Cambridge, MA 02139 
(800) 225-1248 Telex: 681 7274 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Copyright 

At the time of submission, a signed copy of 
the copyright transfer published in THE 
JOURNAL each month must be included with the 
manuscript. No article or letter will be re- 
viewed until this copyright transfer, signed by 
each author, has been received. The copyright 
transfer must also list the home address of each 
author and the telephone number of the sub- 
mitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JOURNAL. Use 8% x 11-inch 
heavy white paper with a 1¥%2-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use vertical lines or 
underlining anywhere in the text. In the upper 
right-hand corner, identify each page with a 
number, first author’s name, and an abbreviat- 
ed title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces), and each author’s name with 
a single academic degree. The departmental 
affiliation of each author and the institution 
where the study was performed should be 
credited in a footnote. Sponsoring organiza- 
tions and grants are acknowledged in a foot- 
note on the title page. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JOURNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 
illustration number, an arrow indicating the 
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top, and the author’s name should be included 
on a label on the back. 

Each illustration must have a descriptive leg- 
end. Legends should be typed on manuscript 
pages (separate from the illustrations them- 
selves); the legend or illustration number 
should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or larger than the intended reproduc- 
tions. Illustration widths in THE JOURNAL are 3 
inches for one column and 6%2 inches for two 
columns. 

Visual field charts used in THE JOURNAL will 
be supplied to authors without charge upon 
request. Write to the Editorial Correspondent. 


Color 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the paper. 


Tables 

Each table must be titled and numbered 
consecutively according to its appearance in 
the text. Vertical lines should not be used. 
Abbreviations must be explained in a footnote. 
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Proofs 


The submitting author is provided with a 


copy of the edited typescript. Corrections must 
be clearly indicated in red ink. Each author 
query must be answered. Alterations can be 
minimized by careful initial preparation of the 
manuscript. Edited typescripts and illustration 
proofs must be returned to the Manuscript 
Editor within 48 hours of receipt. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned. A reprint order form 
will be sent to the submitting author before 
publication. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 1979. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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To listen and wait. 
To size up the situation. 


To look for opportunity and 
develop it where no one else 


does. 


Taking the edge is being 
lucky, because youre 
diligent. It's being 
opportunistic, because 
youre tuned in. 


The Ophthalmic Products 
Division of Optical Radiation 
Corporation takes this 
business philosophy very 
seriously. 


Actually, it's more than our 





‘ 


Our latest generation of retinal cameras 
continues the Topcon tradition of 
quality, reliability and economy. 


When you make the best-selling retinal pensation devices; a small pupil feature for 
camera in the United States, there’s a temp- shooting through a pupil opening as small 
tation to leave success alone. At Topcon, as 4.5mm; cordless 35mm motor driven 
we've always resisted that temptation. camera bodies; a newly engineered base 


Our TRC-FE series led the 
market for years. Our first 
generation of variable 
angle cameras, the TRC-W 
series, set the standard for 
the industry. And now, our 
new TRC-50V and TRC- 
SOVT (with tilt) models con- 
tinue to reflect Topcon’s 
distinguished history. 


Topcon’s precision 
optics and brilliant dual 
illumination system allow 
the TRC-50 series retinal 
cameras to produce ultra 
sharp fundus photography 
using 35mm, Polaroid£ 
or video formats. 


We've included a 
host of convenient 
features like: 
astigmatic and 
diopter com- 


assembly for more precise 
alignment; a stereo 
photography mode which 
eliminates angular guess- 
work; and a state-of-the-art 
electronic master control 
console. In addition, the 
TRC-50V/VT accepts a full 
compliment of inter- 
changeable filters via the 
filter access door. 


For flexibility, depend- 
ability and economy in a 
retinal camera, the TRC- 
SOV series by Topcon sets a 
new standard in the indus- 
try. For generations to 
Come. 


FRC SOVT 


Retinal 
Camera 


A New World of Precision Optics 


Topcon Instrument Corporation of America, 65 West Century Road, Paramus, New Jersey 07652 (201) 261-9450. 


Polaroid is a registered trademark of Polaroid Corporation, Cambridge, MA 








ERG-jet. Disposable 
Contact Lens 


e individually packaged; gamma-ray steril- 
ized. Protects against transmission of 
viral infection. 


e Creates minimal patient discomfort. 


e Small, lightweight, easliy inserted and 
removed. 


e Incorporates comfortable lid retracting 
posts. 


e Minimal effect on acuity and color percep- 
tion for color flash and pattern ERG and 
pattern ERG. 


* Suitable for all ages—-from infants to the 
very old. 


e Can be used intraoperatively. 


e Precision sprayed gold ring electrode in- 
sures freedom from photo-electric artifact. 


Life-Tech, Inc. 


MO Box 36221 HOUSTON, TEXAS 77296-6221 
LEGO 239-9841 N TEXAS CALL {7 13) 498-9411 
TELEX 793964 LIFE TECH HOW) 





Patent Pending 
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Distributed by Life-Tech, Inc. 
P.O. Box 36221 

Houston, Texas 77236-6221 
1-800-231-9841 


In Texas Call: (713) 495-9411 
Telex: 791364 Life-Tech Hou. 
Manufactured by: Universo S.A. 
La Chaux-de-Fonds, 
Switzerland 
Developed by: P.-A. Grounauer M.D., 
University Eye Clinic 
of Lausanne, Switzerland 
2k IOONE se ee E GARN ORDS SANNA ee ee ee ee ee oe Tr ee ee ee NNIG: 
Please send details on: 
| ERG-jet Disposable Contact Lens Electrode 


| Life-Tech’s Visual Electrodiagnostic 
Instrumentation 
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Mail to Life-Tech, Inc., P.O. Box 36221, Houston, | 
Texas 77036 aodio 


Visit us at the AAO, Booth #2039 

















AJO 


Always a Great Buy 
Now 
Better Than Ever 








1987 Foreign Subscription Rates 
1 year U.S. $60 
2 years U.S. $115 
In U.S. Funds Only im 


Currency 1987 Subscription Rates 
Per One U.S. ___!n Local Funds _ 
Country Dollar 1 Year | 2 Years 


Argentina (Austral .9648) 58 111 
Australia (Dollar 1.6255) 98 187 
Brazil (Cruzado 13.77) 826 1,584 
Pound .6729) 40 77 
Dollar 1.3840) 83 159 
Franc 6.77) 406 773 
India Rupee 12.59) 755 1,447 
Italy Lira 1428) 85,680 164,220 


Britain ( 
( 
( 
( 
( 

Japan (Yen 155.85) 9,350 17,923 
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( 
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( 


Canada 
France 


Mexico Peso 709) 42,540 81,535 
Netherlands Guilder 23380) 140 269 
Spain Peseta 134.85) 8,088 15,502 
Switzerland Franc 1.6895) 101 194 
W. Germany Mark 2.0720) 124 238 


See Your Book Agent 
Or 
Remit in US Dollar Travellers Checks 
Remit in US Dollars Only. Do Not Remit in Local Funds. 


Subscription Department 
Ophthalmic Publishing Company 
435 N. Michigan Avenue, Suite 1415 

Chicago, IL 60611 
U.S.A. 
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Available 
now ina 2% | 
solution. 





° Because you asked for it! the solutions for daily use and 
Intr odu You wanted a safe, gentle hyper- ointment for longer-lasting nighttime 


Bausch & Lomb tonic for patients for whom a 5% treatment. 


solution is too vigorous. New Bausch & Lomb MURO 128 


MURO 128° We answered with a sensible 2% Solution is available in 15 ml. size; 


ry ə alternative: Bausch & Lomb MURO 5% solution in 15 and 30 ml. sizes; 5% 
2 % Solution. 128 2% Solution. nnn OE available in 
(Sodium Chloride 2%) Bausch & Lomb ee RENE Sede tiling. 


MURO 128 2% Solution SODIUM CHLORIDE) Bausch & Lomb 


The newest is preserved with para- Product ey y Preservative MURO 128 2% Solu- 


dditi to th bens and should be con- fs°2%  mamiamie =" tion is the newest in 
, , (15 ml) i ; 
a on e sidered an alternative for Adsorbonac Porldone with Taimer & BOWING line of 
° patients with a sensitivity 2% 05m) Polymers pharmaceutical prod- 


to mercury preserved products. ucts from Bausch & Lomb, a name 
128 2% Solution also contains you can prescribe with confidence. 
Hydroxypropyl Methylcellulose New packaging for the complete product line available January, 1987 


e ©1986, Bausch & Lomb Incorporated All rights reserved worldwide. 
(HPMC) for added patient comfort. prawo wies: ics paiak er pea A : 


i . Laboratories, MURO is a trademark 
Prescribe the complete line Ao anak BAUSCH & LOMB P) 


é ae Bausch & Lomb and 128 are PHARMACEUTICALS 
for patients requiring dual therapy: trademarks of Bausch & Lomb Inc. Rochester N.Y 44692 
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LSU EYE CENTER DEDICATION 
November 7-8, 1986 


Scientific sessions commemorating the opening of 
the new LSU Eye Center in the Louisiana Lions Foun- 
dation Medical Center. The meetings will be held Fri- 
day afternoon and all day Saturday. 


There is no registration fee. Among the distinguished 
guest speakers are: 


H. Dwight Cavanagh, M.D.,Ph.D. William Link, Ph.D. 

John Chandler, M.D. Irene Maumenee, M.D. 
David Cogan, M.D. David Maurice, Ph.D. 
Joseph Colin, M.D. James |. McNeill, M.D. 
Claes H. Dohiman, M.D., Ph.D. Frank W. Newell, M.D. 
Donald J. Doughman, M.D. Randall J]. Olson, M.D. 
Hank Edelhauser, Ph.D. Arnall Patz, M.D. 

Jay M. Enoch, O.D. Steven M. Podos, M.D. 
Frederick Fraunfelder, M.D. James Rowsey, M.D. 
Ephraim Freidman, M.D. Stephen J. Ryan, M.D. 
James P. Ganley, M.D., D.Sc. Richard Simmons, M.D. 
Morton Goldberg, M.D. David Soll, M.D. 

Barrett Haik, M.D. Walter J. Stark, M.D. 
Hikaru Hamano, M.D. Stephen L. Trokel, M.D. 
Dan Jones, M.D. George Waring, Ill, M.D. 
Jay Krachmer, M.D. Rudolf Witmer, M.D. 
Steven G. Kramer, M.D. Thom J. Zimmerman, M.D., Ph.D. 





From Bausch &Lomb 
MURO 128° Solution 
Sodium Chioride 2% 

Hypertonic Ophthalmic Solution 


ingredients: Sodium Chloride 2%, Hydroxypropyl Methylcellulose, Boric Acid, Sodium Borate, Propylene 
Glycol, Purified Water. 

Preservatives: Methylparaben 0.023%, Propylparaben 0.01% 

indications: For the temporary relief of corneal edema. 

Warnings: Do not use this product except under the advice and supervision of a physician. If you experience eye 
pain, a, in vision, continued redness, foreign body sensation or irritation of the eye, or if the condition 
worsens ists, consult your physician at once. To avoid contamination of the product, do not touch the tip 
of the comer to any surface. Replace cap after using. This product may cause temporary burning and 
irritation on being instilled into the eye. If the solution changes color or becomes cloudy, do not use 

Directions: instill one or two drops in the affected eye(s) every three or four hours, or as directed by a physician 
How Supplied: Muro 128 is supplied in 15 mi plastic controlled dropper tip bottles 

KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Do not use if the B &L safety seal is broken. 
NDC# 0303-9906-15 


MURO 128° Solution 

Sodium Chloride 5% 

Hypertonic Ophthalmic Solution 

Directions: instill 1 or 2 drops in the affected eye(s) every 3 or 4 hours, or as directed by a physician 
ingredients: Sodium chloride 5%, Boric Acid, Hydroxypropy! methylcellulose, Propylene glycol, Purified water, 
Sodium borate. 

Preservatives: Methylparaben 0.023%. Propylparaben 0.01% 

Indications: For the temporary relief of corneal edema. 

Warning: Do not use this product except under the advice and supervision of a physician 

Hf you experience eye pain, changes in vision, continued redness or irritation of the eye. or if the condition 
worsens or persists, consult a physician at once. 

To avoid contamination of the product, do not touch the tip of the container to any surface. 

Repiace cap after using. This product may cause temporary burning and irritation on being instilled into the eye. 
If solution changes color or becomes cloudy, do not use. 

How Supplied: 15 & 30 mi plastic controlled dropper tip 


KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Do not use if Muro seal on bottle is broken. 
NDC# 0303-9928-15 

MURO 128° Ointment 

Sodium Chioride 5% 


Warning: Do not use this product except under the advice and supervision of a physician 
If you experience eye pain, changes in vision, continued redness or irritation of the eye, or if the condition 
worsens or persists consult a physician 
To avoid contamination of this product, do not touch the tip of the container to any surface. Replace cap after using 
This product may cause temporary burning and irritation on being instilled into the eye. 
Indications: For the temporary relief of corneal edema. 
Directions: Apply one or more times a day or as directed by a physician 
ingredients: Sodium chloride 5%, Anhydrous lanolin, Mineral oil, Purified water, White petrolatum. 
How Supplied: 3.5 g tube. 
KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Before initial use, if bottom ridge of cap is 
exposed, do not use. Note: tubes are filled by weight (3.5 grams) not volume. 
NDC# 0303-9905-38 
Manutactured tor: 


BAUSCH & LOMB @) 


PHARMACEUTICALS 


Rochester, N.Y. 14692 
MURO is a trademark of MURO Pharmaceutical, inc. 
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MANHATTAN 
EYE, EAR & THROAT 
HOSPITAL 


PRESENTS A POST-GRADUATE COURSE IN 
CONTACT B AND A SCAN 
DIAGNOSTIC ULTRASONOGRAPHY 


Friday and Saturday, 
February 13th & 14th, 1987 


Faculty: Richard D. Binkhorst, M.D. 
Nathaniel R. Bronson II, M.D. 
Richard Dallow, M.D. 
Yale L. Fisher, M.D. 
John S. Kennerdell, M.D. 
Norman Pickering 
William F. Regan, M.D. 
Jeffrey Shakin, M.D. 
Mary E. Smith, B.A., R.D.M.S. 
Edwin M. Trayner, M.D. 


Available Equipment: 
Bausch & Lomb/Sonomed 
Biophysic Medical-Ophthascan 
Cooper Vision-Digital B/A 
Ocuscan (Coleman) 


For Information, Write: 
Yale L. Fisher, M.D., Course Director 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 
New York, N.Y. 10021 
212-605-3753 





In honor of William F. Hoyt, M.D. 


The University of California 
School of Medicine at San Francisco 


presents 


AN UPDATE IN 
NEURO-OPHTHALMOLOGY 


December 11—12, 1986 
Hyatt on Union Square 
San Francisco, California 


Proctor Lecturer: 
J. Lawton Smith 
University of Miami 
and distinguished guest faculty 


For additional information, please call (415) 476-4251 





United Sonics puts — 
more Phaco capability in 
our hands for less. 


Phaco made practical. Phaco made simple. 
@ For small incision cataract surgery, @ Small, lightweight, autoclavable 
the United Sonics Phaco 3000 adapts handpiece. 
easily to the I/A of your choice.” E Disposable silicone infusion sleeve 
E Full Phaco emulsification capability and tubing jumper pak designed to 
for substantially less cost than other provide quick and easy operating room 
systems. set-up. 
E DRG-responsive pricing on E Reusable, thin-wall titanium needle 
disposables. for a sharper cutting edge and improved 
flow characteristics. 


Phaco made reliable. 


E Piezo-electric handpiece technology 
for an efficient 27 kHz operating 
frequency. 

E increased stroke length. 

E Automatic tuning circuitry 

constantly monitors and maintains 
ultrasonic power. 


E Less lens chatter, increased 
followability, and reduced ultrasonic time. 


Phaco made available. 
To have United Sonics arrange a 


9 
surgical evaluation of the Phaco 3000 
for you, call United Sonics, toll free, 
at 1-800-874-1133 
(in New York, 516-434-8800), 
perry aes UNITED SONICS 
Stop by and see us at booths 348, 350, | 


352 at the AAO, and work in our wet lab. 180 Vanderbilt Motor Parkway, Hauppauge, NY 11788 


*Call United Sonics for information on the Phaco 3000 series system compatible with your I/A. The Phaco 3000 is compatible with: 
CooperVision's Cavitron 6000, 6500, 7000, 7500, 8000; System VI™; and Ocutome® Il—Coburn I&A—MID Labs/Alcon MVS 
Systems—Microvit™—OMS |/A—Cilco’s 1/A 2000™ and I/A Vitrophage™ 9000—Site TXR™—and many other I/A systems. 
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IN THE RACE to increase 
practice performance 

get behind the wheel of 
the system that can move 
you ahead of the pack: 


The Ivy Practice Information 


Management System for 
Ophthalmologists. 

Ivy takes your practice 
from manual to automatic 
in style. It hugs the curves 


ANT YOUr ENGINES 


of Patient Accounting, 
accelerates through 
Scheduling, gives you tight 
turns in Collections, pre- 
cision handling in Medical 
Records, and lets you shift 
from Practice Management 
to Practice Marketing 

and Research in record time. 
Solid Ivy service keeps you 
on track while the others 
are still in the pit. 


IDLITLUAT 


The Ivy System is the 
high performance machine 
built to win the race for 
efficiency, precision, and 
increased production 
in your office. 

To test drive one today, 
phone 1 800 CALL IVY. 


IVY Zechnologies 


Designed with Vision. 


D CET PEADY TOL 
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POSITIONS AVAILABLE 


ILLINOIS: Genera! ophthalmologist needed to join busy, high grossing practice. Çata- 
racts, glaucoma, strabismus, external disease. New clinic with top line equipment. — 
Lovely community, excellent hospitals. Start immediately or willing to wait for right- ` 
person, Write Box 029 AJO. 


~ Vol. 102, No. 4 


RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the 20th of the 2nd 
month preceding the month of issue. Ads must be typed, 
double spaced. Payment must accompany the ad. Send 
ads and payments to the following: 





GENERAL OPHTHALMOLOGIST: To associate with one-man practice in southeasternNew _ 
England. BE/BC. Send C.V. and two references to Box 032 AJO. 


ILLINOIS, LOCUM TENENS: Start immediately, high income, high volume general oph- 
thalmology practice. Owner needs help: assist in surgery and patients; housing avail- 
able; possible future career opportunity. Write Box 033 AJO. 


ILLINOIS: Very busy 3-man Ophthalmologist'’s practice and 1 retinal specialist in need of © -> 
Ophthalmic Technician with clinical experience and expertise in refractions, contact 5: 
lenses, visual fields, photography and ultrasounds. Please send resume. Box 044 AJO: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


WANTED: Associate for busy solo practice on Massachusetts coast. Retina interest de- =- 
sired but not essential. Write Box 045 AJO. i 


OPHTHALMOLOGIST WANTED: To assume a practice in multispecialty clinic in Midwest: = 0 
RATES (non-commissionable): Limited to 35 words— Send CV and photo. Box 046 AJO. oe 
$75.00. Ad will run three months. No refunds on can- 
celled ads after the first appearance. Count words, in- 
cluding abbreviations, initials or numbers count as one 
word. Publisher assigns a number for box ads at no extra 


charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionable): Set within ruled 
border. One inch minimum-—$90.00 per inch, per 
month. Ads over 35 words will be set within a ruled bor- 
der. A one-inch ad contains approximately 60 words. 


Box number responses must include the box number on 
the envelope and should be sent to the address given 
above. Use business sized envelopes only. Use busi- 
ness sized envelopes only. 





KANSAS CITY: Talented General Ophthalmologist or Subspecialist willing to do general 
ophthalmology. Retina or refractive surgery especially desirable. Join soloist in busy 
growing practice. Salary and fringes. Eventual partnership. Clean, progressive city. 
C.V. photo. Box 047 AJO. ee 









MOLECULAR BIOLOGY/GENETICS: PhO; 3 years Postdoctoral Experience. LSUMC isan 
equal opportunity/affirmative action employer. Send curriculum vitae to David New- 
some, MD, LSU Eye Center, 136 So. Roman St, New Orleans, LA 70112. 


ASSOCIATE NEEDED: Flourishing ophthalmology practice in quaint New England commu- 
nity. Subspecialty in retina preferred. For details send Curriculum Vitae to: Durham- 
Medical Search, 205 Linwood Avenue, Buffalo, NY 14209, or call 1-800-633-7724 _ 
{USA}, 1-800-367-2355 (NYS). er 


PEDIATRIC OPHTHALMOLOGY: Partner needed by pediatric ophthalmologist. Large, 
growing southeastern city. Must be fellowship-trained. Send CV. Box 049 AJO. : 


OPHTHALMIC 
TECHNICIAN/TECHNOLOGIST 


FACILITY: 
The Stanton Yellowknife Hospital, a 72 bed accredited acute care 
hospital, is the Regional Health Centre serving a catchment popula- 
tion of 45,000 Dene, Inuit, Metis and non-natives. Construction of a 
new 135 bed facility is underway. 


COMMUNITY: 





RETINAL SPECIALIST | 


RETINAL SPECIALIST needed for Kaiser- 
Permanente Medical Care Program at 





the foot of the Rocky Mountains in 
Denver. 170+ multispecialty physi- | 
cian group with seven general oph- 
thalmologists will provide interesting | 
vitreo-retinal practice. Well equipped | 
office. Generous benefits including | 
professional liability insurance. Salary | 
competitive. 

| 


For additional 
contact: 


information, please 


Toby Cole, M.D. 

Executive Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 

Denver, CO 80205 
(303) 861-3262 
EOE 








Yellowknife, the capital and largest centre of the Northwest Territo- 
ries is a modern city of about 11,000 set in the rugged beauty of the 
Precambrian Shieid in the “Land of the Midnight Sun”. Accessible 
via the McKenzie Highway and daily air service from Edmonton and 
Winnipeg. 
POSITION: 
Under the direction of the Ophthaimologist in charge provides Oph- 
thalmic base and field service throughout the Northwest Territories 
reporting suspected pathological cases to the Ophthalmologist in 
charge. Duties include full Ophthalmic exams including refractions, 
muscle balance testing, slit lamp and fundus examinations. Some 
travel to isolated communities to set up and conduct travel clinics. 
QUALIFICATIONS: 
Active certification by J.C.A.H.P.O. and a minimum of one (1) year 
experience. 
SALARY AND BENEFITS: 
salary range $31,324-$37,420 
~~-$450 per month housing allowance 
—vacation with travel assistance 
—dental plan 
—cost-shared pension/group insurance programs 
-generous relocation expense policy 
CONTACT: 
Sheila Bothamley 
Personnel Officer 
Stanton Yellowknife Hospital 
P.O. Box 10 
YELLOWKNIFE, N.W.T. CANADA 
X1A 2N1 


Phone # (403) 920-4111 COLLECT 
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UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


A SYMPOSIUM IN CELEBRATION OF THE 25TH ANNIVERSARY OF 
THE BASCOM PALMER EYE INSTITUTE 


February 19-21, 1987 


Fontainebleau-Hilton Hotel 


Miami Beach Florida 


A scientific program highlighting current concepts in: 


Lasers: New Applications 

Advances in diagnostic imaging 
(including NMR, echography) 

Immunology & infectious disease 

Glaucoma 

Corneal & refractive surgery 


| 





UNIVERSITY OF MIAMI 


1962-1987 


BASCOM PALMER 
EYE INSTITUTE 


Retinitis pigmentosa 
Vitreoretinal proliferative 
& vascular disease 
Pigment epithelium & 
macula disease 

Tumors 





Presentations will be by the faculty and alumni, joined by leaders in the field of ophthalmology. 


A gala social program of activities will also celebrate the silver anniversary. Approved for 16.5 hours AMA Category | 
credit. Registration fee, including the social program, is $400 for practitioners and $200 for residents and fellows upon 
written application from their Department Chairman. Make fee payable to: “Continuing Education in Ophthalmology, 
inc.”"—P.O. Box 610326, Miami, Florida 33261-0326 (305/326-6099). 


- MEDICAL OPHTHALMOLOGIST/MEDICAL RETINAL SPECIALIST: Full-time position with 
~~. vitreoretinal subspecialty practice in Southeast. Ultrasound, electrophysiology, fluo- 
“. rescein angiography, krypton and argon laser. We can provide training if necessary. 
~~ Salary negotiable. Send complete CV to: Box 051 AJO. 





EYE CENTER IN INDIA 
A new state-of-the-art eye center in Hyderabad, india is seeking qualified can- 
didates for the subspecialty areas of vitreo-retinal diseases, pediatric ophthal- 
mology and ocular motility, contact lenses and ophthaimic plastic surgery. 


Those interested are requested to send their curriculum vitae to: 
Guilapaili N. Rao, M.D. 
919 Westfall Road 
Rochester, NY 14618-2699 














GLAUCOMA SPECIALIST 
Ochsner Clinic seeks excellent subspeciaity-trained ophthalmologist to assume 
an established glaucoma practice with affiliated residency program. Starting sal- 
ary commensurate with experience, productivity bonus, generous fringe bene- 
fits. Send c v to: 







Richard Hesse, M.D. 
Chairman, Department of Ophthaimology 
chsner Clinic 
1514 Jefferson Highway, New Orleans, LA 70121 







COLORADO—Retinal Surgeon to join Kaiser-Permanente Medical Care Program 
as first full-time retinal surgeon. Existing department consists of seven full 
time ophthalmologists based at four outpatient facilities. Competitive salary 


and excellent benefit program. Contact: Colorado Permanente Medical Group, 
P.C., Executive Offices, 2045 Franklin Street, Denver, CO 80205. (303) 861- 
3262, EOE. 





OPHTHALMOLOGIST: Busy, established practice in desirable, growing Eastern Pennsy!- 
vania community is seeking a board eligible or board certified ophthalmologist. Corpo- 
rate benefits and salary leading to partnership. Send CV and personal references to 


Box 053 AJO 










ASSOCIATE IN CORNEAL DISEASE 
To Assume Both Clinical and Research Responsibilities 

Applicants must be fellowship-trained, board certified, and have a strong re- 

search background. Demonstrated clinical experience is essential. Send C.V. 

and inquiries to: 









James V. Aquavelia, M.D., Director 
Cornea Research Laboratory 
University of Rochester Medical Center 
Box 314, 601 Elmwood Avenue, Rochester, NY 14642 







CERTIFIED ORTHOPTIST/OPHTHALMIC TECHNICIAN 

Director, orthoptic and ophthaimic technician training programs, state medical 
university. Master’s degree preferred. Adminsitrative ability with teaching and 
Clinical experience in ocular motility required. Superb opportunity for motivated, 
energetic individual. Dual faculty appointment in Colleges of Health Related Pro- 
fessions and Medicine. Competitive salary, excellent benefits. Cail Mary Lynn 
West, Storm Eye Institute, Medical University of SC, 803/792-2763. Equal op- 
portunity employer. 





CORNEA AND EXTERNAL DISEASE OPHTHALMOLOGIST 


State medical university. Fellowship trained, board certified, research 
experience. Faculty position, large established practice, competitive 


salary and incentive, excellent benefits. Call Mary Lynn West, Storm 
Eye Institute, Medical University of SC, 803/792-2763. Equal opportu- 
nity employer. 





HAWAII 
Ophthalmologist, board certified or eligible, general ophthalmology 


and corneal transplantation. To join 6-man department in prepaid mul- 
tispecialty group in Honolulu, Hawaii. 
WRITE: Hawaii Permanente Medical Group, inc. 
3288 Moanalua Road 
Honolulu, Hawaii 96819 


An Equal Opportunity Employer 
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Now you can create a complete 
ophthalmic cryosurgery center 
n your office— instantly and il 
economically. 

And you can do it with 
confidence. Because your 
Instruments are uncom- 
monly cold. And un- 
commonly good. 
They're made by 
Wallach, the 
leader In 
cryosurgery 
technology. 
Both the 
Wallach Pencil 
and the Wallach 


ed to a single attractive 
console—the only one of 
Its kind, 
Whether you're correcting 
retinal tears or trichiasis, you get 
the coldest freeze available in a 
compact, functional design that's 
ideal for in-office use and out-patient 
surgery centers. 

You get quick-reading digital 
readouts, instead 
of meters, 
to tell you tip 
temperature or depth 
of freeze instantly. (An optional 
digital timer beeps to give you 
freeze times when you can't watch 
the readout.) These are just some of 
the features that make Wallach the 
instruments of choice when 
cryosurgery is the procedure 
of choice. 

Wallach Pencil. You 
can treat retinal tears 
safely, simply and quickly 


*U.S. Patent No. 4,377,168 

















Freezer are connect- 


with the Wallach Pencil. 
Only Wallach gives you an effect 
called “focused freeze: It's 


the fastest freeze available. 
And its safer and more precise. 
Instead of the halo-like lateral 
freeze you get with other instru- 
ments, you get a tiny iceball, focused 
forward, into the tissue you're 
working on. You don't run the risk 
of freezing adjacent healthy tissue. 
And your vision is unobstructed. 
With the Wallach Pencil, you 
can freeze and defrost, freeze and 
defrost, again and again. More 
quickly than ever before. Some phy- 
sicians have reported that retinal 
Procedures take up to one-third 
less time using the Wallach Pencil. 
Wallach Freezer. With the 
Freezer, you're equipped for in-office 
treatment of common lumps and 
bumps and trichiasis. The smallest, 
lightest, most maneuverable anc 
reliable instrument on the market, 


ghee mt nel OOOO E 





the Freezer's unique two-trigger 
control gives you maximum preci- 
sion with unobstructed gas flow. 
One trigger gives you Wallach’s fast 
freeze. The other gives you control- 
lable defrost— 


rapid, ambient 
or continuous. Together they give 
you more operating latitude than 
you ve ever had before. 


COLD. 


The Freezer is designed for 
ease of operation. Its angled con- 
struction fits more comfortably in 
your hand, and gives you an unob- 
structed view of both tip and tissue. 
And the shorter shaft lets you get 
closer so 
you can see 
and work 
better. 

Un- 
commonly 
priced. 

The Wallach 
Ophthalmic 
Cryosurgery 
System* 

is Not only 
attractive, 
excellently 
made and 
intelligently 
designed. 

It's also the | 
most cost- is 
effective way to begin your in-office 
practice. 

So choose the Wallach System. 
And enjoy all the benefits of 

the uncommon cold. 

For more information, 
write or call: 

Wallach Surgical Devices, Inc. 
291 Pepe's Farm Road 
Milford, CT 06460 
|-800-243-2463. 


WAILACH 
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Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Koilarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 


GENERAL OPHTHALMOLOGIST: Wanted to join two established, board certified, universi- 
ty appointed ophthalmologists in suburban Pittsburgh. Must be an excellent anterior 
pe surgeon. Guaranteed benefits and salary leading to partnership. Reply Box 


VERMONT: Excellent opportunity to join established ophthalmologist in New England's 
most beautiful area. Please send C.V. to Box 057 AJO. 


OPHTHALMOLOGIST —BC/BE: Join busy soloist in expanding suburban practice. Salary 
& benefits with generous incentive. Subspecialist o.k. Send C.V. & photo to: G. 
Kwasny, M.D., 2300 N. Mayfair Rd., Milwaukee, WI 53226 (414) 259-1022. 


RETINAL VITREOUS SURGEON: Busy retinovitreous practice with a major metropolitan 
midwest setting desires another associate. Superb opportunity with latest facilities and 
approaches. Send resume in confidence to Box 058 AJO. 


OPHTHALMOLOGIST: To join a team of ophthalmologists in a growing Connecticut HMO. 
Salary commensurate with experience. Modern offices in nice family area. Part-time to 
start (10-12 hrs/wk). Board certified or eligible. Box 059 AJO. 


OCULOPLASTIC SURGEON: Accredited fellowship training in orbital, lacrimal, and eyelid 
surgery. Wishes to join general ophthalmology group leading ultimately to partnership. 
Available July 1987. Reply to Box 060 AJO. 


VITREO-RETINAL SURGEON 


Associate with private vitreo-retinal practice with academic affiliation 


in ideal southeastern metropolitan city. Excellent facilities in O.R. and 
multiple offices. Send C.V. to Box 061 AJO. 











October, 1986 


Medical 


Ophthalmic 
Photographer 


An outstanding opportunity is available for an Oph- 
thalmic Photographer at King Khaled Eye Special- 
ist Hospital in Riyadh, Saudi Arabia. 


Requirements include: 


e Minimum of five years experience in Ophthalmic 
Photography 

e Working knowledge of Ophthalmic Anatomy, 
Physiology and terminology 

e Comprehensive knowledge of fundus cameras, 
fluorescein angiography, external photography, 
darkroom procedures, and photographic 
chemistry 

e Certification as a Retinal Angiographer preferred 


An attractive salary and benefits package is offered. 
For immediate consideration, forward resume or call: 


Gloria Kutches 

AMI 

9465 Wilshire Blvd., Suite 307 
Beverly Hills, CA 90212 

Call Toll Free (800) 421-3344 
or Call Collect (213) 858-1125 


MIDWESTERN CITY 
RETINAL SPECIALIST: Fellowship trained retinal specialist sought for 
small, established ophthalmology group, in midwestern city. None cur- 
rently in service area of 350,000. Second retinal specialist to be re- 
cruited as practice builds. Excellent guarantee and benefits. Well- 
equipped facilities, with lasers. Reply to Box 062 AJO. 


GULF COAST 


OPHTHALMOLOGIST: A dynamic group of ophthalmologists in a south- 
ern coastal city are seeking a fellowship trained glaucoma specialist. 
Competitive salary and partnership will be offered. Reply to Box 063 
AJO. 


ASSOCIATE MEDICAL/SURGICAL OPHTHALMOLOGIST: Desired for busy Ohio practice. 
Board certified or eligible. Candidates should have energies and skills to complement 
an existing high-volume anterior segment surgeon. Two prestigious office locations. 
Curriculum vitae to Box 064 AJO. 


OPHTHALMOLOGIST 


Join staff of six board-certified ophthalmologists in one of the oldest 
and largest prepaid, multispecialty groups in the country. Practice in 


one of America's leading metropolitan areas. Excellent facilities and 
fringe benefits. Competitive earnings. Send curriculum vitae to: Paul J. 
Brat, M.D., Medical Director, GROUP HEALTH, INC., 2829 University 
Ave., S.E.; Minneapolis, MN 55414. 





GLAUCOMA: Gulf Coast referral practice for fellowship trained physician. Clinical teach- 
ing and research activities available. Contact Saunders Hupp, M.D., University of South 
Alabama, P.O. Box 81327, Mobile, Alabama 36689 phone 205-460-6388. 
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The Manhattan Eye, Ear & Throat Hospital 
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SEMINARS IN OPHTHALMOLOGY 
ANNOUNCES 


Glaucoma 
International 


November 6-7, 1986 • Thursday & Friday 











CME: This course has applied for 14 CME credit 
hours in Category 1 of the Physicians’ Recognition 
Award of the American Medical Association. 


To be held at: 
New York Academy of Medicine 
2 East 103rd Street, New York 


Countries Represented: 
U.S.A., Canada, England, 
Germany, Israel, etc. 









For further information please write: 
Martha Klapp 
Department of Ophthalmology 
Manhattan Eye, Ear & Throat Hospital 
210 East 64th Street. New York 10021 
(212) 605-3762 


Program includes Lectures 
and Panel Discussions 











POSITIONS WANTED 


RESIDENCY WANTED: Dermatologist, 42, Board-Certified in Dermatology and Dermato- 
pathology seeking ophthalmology residency for career change. Excellent references. 
Much clinical and teaching experience. Hope to utilize present skills for extra contribu- 
tion to residency program. Box 043 AJO. 


POSITION WANTED: Experienced board certified ophthalmologist seeking a medical oph- 
thalmology position in the West Coast of Florida. Box 054 AJO. 


PRACTICES FOR SALE 


PEDIATRIC OPHTHALMOLOGY PRACTICE FOR SALE: Eastern sunbelt. Large, well-estab- 
lished. May be expanded to adult general ophthaimology. M.D. returning to academics. 
Willing fo stay and introduce. Box 023 AJO. 


PRACTICES WANTED 


BOARD CERTIFIED OPHTHALMOLOGIST: Relocating to the West Coast of Florida. Associ- 
ation or purchase of a practice desired. Subspecialty interest: cornea and external 
diseases. Box 055 AJO. 


EQUIPMENT FOR SALE 


AQ CUSTOM UNITS $4,995.00; POWER POISE UNITS $3,500.00; AO SLIT LAMPS 
$1,950.00: GREENS REFRACTORS $2,200.00. See you in New Orleans Booth #2002. 
Belrose Refracting Equipment Company, 3808 W. North Avenue, Chicago, Iilinois 
60602, (312) 235-7073. 


FELLOWSHIPS 


=.  QCULOPLASTIC FELLOWSHIPS: int’! Oculoplastic Society. Surgical assistance, patient 
ros yee ate peg gate locum tenens. Designed for experienced ophthalmic sur- 

pply: Ms. A. Burnett, c/o Pierre Guibor, M.D., 1.0.S., 630 Park Ave., NYC, NY 
{002 *B00) 233-4800/(212) 734-1010. 





FE OWSHIP: Newly tunded corneal external fellowship available July 1, 1987. Clinical 
animal research required. Contact: Richard A. Eiferman, M.D. , University of Louis- 
E: Muhammad CAL Bivd,, ‘Louisville, KY. 40202. 











OCULOPLASTIC RESEARCH FELLOWSHIP EE 
West Virginia University Department of Ophthalmology offers a one- - 


year research fellowship in oculoplastic and orbital disease, available 
immediately. Duties will include laboratory work, clinical studies and ~~ 


preparation of manuscripts, under the supervision of John V. Linberg, 
M.D. Send CV to: John V. Linberg, M.D., Director of Ocuioplastic Sur- 
gery, Dept. of Ophthalmology, WVU Medical Center, Morgantown, WV 
26506. An Equal Opportunity/Affirmative Action Empioyer. 


NEW VITREORETINAL SURGICAL FELLOWSHIP 
BEGINNING JULY 1987 
UNIVERSITY OF CALIFORNIA, SAN DIEGO 
DEPARTMENT OF OPHTHALMOLOGY 


The Department of Ophthalmology of the University of California, San 
Diego has begun a new two year fellowship in vitreoretinal diseases. 
The fellowship will include extensive hands on experience with pars 
plana vitrectomy, long acting gases, silicone oil, endolaser, retinal 
tacks and outpatient retinal reattachment surgery. Medical retina 6x- 
perience will inciude argon, krypton, and dye laser treatment of diabet- 
ic retinopathy, sickle cell retinopathy, macular degeneration and other 
retinal diseases. Extensive experience with posterior uveitis will also 
be offered. 

The fellowship is clinical with opportunity for research in either labora- 
tory or clinical areas including complex vitrectomy, intraocular inflam. 


mation, retinal imaging and infectious retinal disease. The fellow will = | 
participate in the vitreoretinal clinic and surgery at the Veterans Ad- 0 


ministration Hospital in La Jolla and for clinic patients at the eee E 
Hospital in San Diego. S 


For further information write to: 
Wiliam R. Freeman, M.D. or Michael H. Goldbaurm, M.D. 
Vitreoretinal Division 
Department of Ophthaimology 
University of California San Diego M-018 | 
La dolla, CA 92037 
(619) 534-3513 
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Why use 


for treating 
Dendritic 
Lesions 


In two different clinical trials 
comparing Viroptic to IDU 
(idoxuridine) and ARA-A 
(adenine arabinoside or 
vidarabine ) in the healing of 
dendritic lesions, Viroptic 
demonstrated superior 
efficacy.'” | 
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Geographic 
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In two different clinical trials 
comparing Viroptic to IDU 
and ARA-A in the healing of 
geographic lesions, Viroptic 
again proved to be superior 
in efficacy.'- 


vrei 


First? 


(Medical artist's conception of typical Dendritic Lesion) 


(Medical artist's conception of typical Geographic Lesion) 


Viroptic* vs. IDU 
VIROPTIC 


96.4% 


Number 
of 
Patients 


VIROPTIC 


100% 


Number 
of 
Patients 


Adapted from Adenine Arabinoside: An Antiviral 
Agent Raven Press, New York, 1975, p 4032 


VIROPTIC 


14 
12 
Number 10 
ot 
Patients 


i 


Number 2 
of 


Patients 2 
l 


0 
Adapted from Adenine Arabinoside: An Antiviral 
Agent, Raven Press, New York, 1975, p 403? 


= Number of Patients Healed 


C] Number of Patients Not Healed 





UFEN EE LAJILLE FAW CEES, 


Viroptic'vs ARA-A 
-Viroptic’ (‘Trifluridine) 





After 2 weeks 
*92 out of 97 patients 


_ Viroptic® package insert, Burroughs Wellcome Co. 


— ARA-A (Vidarabine) 


After 3 weeks 
+70 out of 81 patients 





Vira-A™ package insert, Parke-Dayis. 
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Ninety-five percent of patients in Viroptie clinical 
trials responded within two weeks, By contrast, an 


examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
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infections do not respond to trifluridine, but, in my opinion, 
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ment of corticosteroid-responsive inflammation of the palpebral and 
bulbar conjunctiva, cornea and anterior segment of the globe. CON- 
TRAINDICATIONS: FML S.O.P. is contraindicated in the following 
conditions: Acute superficial herpes simplex keratitis; Fungal dis- 
eases of ocular structures; Vaccinia, varicella and most other viral 
diseases of the cornea and conjunctiva; Tuberculosis of the eye; 
Hypersensitivity to the constituents of this medication. WARN- 
INGS: Corticosteroid medication in the treatment of herpes simplex 
keratitis (involving the stroma) requires great caution; frequent slit 
lamp microscopy is mandatory. Prolonged use may result in glaucoma, 
with damage to the optic nerve, defects in visual acuity and fields of 
vision, posterior subcapsular cataract formation, or may aid in the 
establishment of secondary ocular infections from fungi or viruses 
liberated from ocular tissues. In those diseases causing thinning of 
the cornea or sclera, perforations have been known to occur with the 
use of topical corticosteroids. Acute purulent untreated infection of 
the eye may be masked or activity enhanced by presence of cor- 
ticosteroid medication. PRECAUTIONS: General: As fungal infec- 
tions of the cornea are particularly prone to develop coincidentally 
with long-term local corticosteroid applications, fungal invasion must 
be suspected in any persistent corneal ulceration where a cor- 
ticosteroid has been used or is in use. Intraocular pressure should be 
checked frequently. Ophthalmic ointments may retard corneal heal- 
ing. Carcinogenesis, mutagenesis, impairment of fertility: No 
studies have been conducted in animals or in humans to evaluate the 
potential of these effects. Pregnancy Category C: Fluorometholone 
has been shown to be teratogenic and embryocidal in rabbits when 
given in doses approximating the human dose and above. There are no 
adequate, well-controlled studies in pregnant women. Fluo- 
rometholone should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. Fluorometholone was 
ocularly applied to both eyes of pregnant rabbits at various dosage 
levels on days 6 to 18 of gestation. A significant dose-related increase 
in fetal abnormalities and in fetal loss was observed. Pediatric Use: 
Safety and effectiveness in children below the age of 2 years have not 
been established. ADVERSE REACTIONS: Adverse reactions 
include glaucoma with optic nerve damage, visual acuity or field 
defects, and posterior subcapsular cataract formation may occur 
rarely with the use of topical corticosteroids. Secondary ocular infec- 
tion from pathogens liberated from ocular tissues and perforation of 
the globe have also been reported following use of topical cor- 
ticosteroids. OVERDOSAGE: Overdosage will not ordinarily cause 
acute problems. If accidentally ingested, drink fluids to dilute. DOS- 
AGE AND ADMINISTRATION: A small amount (approximately 
1/2 inch ribbon) of ointment should be applied in the conjunctival sac 
one to three times daily. During the initial 24 to 48 hours, the dosage 
may be increased to one application every four hours. Care should be 
taken not to discontinue therapy prematurely. HOW SUPPLIED: 
FML” (fluorometholone) 0.1% S.O.P.® sterile ophthalmic ointment is 
supplied on prescription only in ophthalmic ointment tubes in the 
following size: 3.5g—NDC 0023-0316-04. Note: Store away from 
heat. 


FML” (fluorometholone) 0.1% 
Liquifilm® sterile ophthalmic suspension 


INDICATIONS: For steroid responsive inflammation of the pal- 
pebral and bulbar conjunctiva, cornea and anterior segment of the 
globe. CONTRAINDICATIONS: Acute superficial herpes simplex 
keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva. Tuberculosis 
of the eye. Hypersensitivity to the constituents of this medication. 
WARNINGS: Steroid medication in the treatment of herpes simplex 
keratitis (involving the stroma) requires great caution: frequent slit 
lamp microscopy is mandatory. Prolonged use may result in glaucoma, 
damage to the optic nerve, defects in visual acuity and fields of vision, 
posterior subcapsular cataract formation, or may aid in the establish- 
ment of secondary ocular infections from fungi or viruses liberated 
from ocular tissue. In those diseases causing thinning of the cornea or 
sclera, perforation has been known to occur with use of topical 
steroids. Acute purulent untreated infection of the eye may be masked 
or activity enhanced by presence of steroid medication. Safety and 
effectiveness have not been demonstrated in children of the age group 
2 years or below. Use in Pregnancy: Safety of the use of topical 
steroids has not been established. PRECAUTIONS: As fungal infec- 
tions of the cornea are particularly prone to develop coincidentally 
with long-term local steroid applications, fungus invasion must be 
suspected in any persistent corneal ulceration where a steroid has 
been used or is in use. Intraocular pressure should be checked fre- 
quently. ADVERSE REACTIONS: Glaucoma with optic nerve 
damage, visual acuity or field defects, posterior subcapsular cataract 
formation, secondary ocular infection from pathogens liberated from 
ocular tissues, perforation of the globe. 


gow 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
© 1986 Allergan Pharmaceuticals, Inc. 


The University of 
OKLAHOMA 


Department of Ophthalmology 
and the Dean A. McGee Eye Institute 
present the 


OPTIC NERVE COURSE 


March 26-27, 1987 


Guest Faculty: The following clinical 


problems will be 


J. Lawton Smith, M.D. addressed: 
Professor of 
Ophthalmology VISUAL LOSS 
University of Miami WEORIEUE 
Bascom Palmer Eye OPTIC NEURITIS 
Institute OPTIC NERVE & 

MACULAR 

John A. McCrary, III, M.D. DISEASE 
Associate Professor THE SWOLLEN 
of Ophthalmology DISC 


Baylor College of Medicine |THE PALE DISC 


Cullen Eye Institute THE FUNNY 


LOOKING DISC 
Robert L. Tomsak, M.D. 


Assistant Professor of 

Ophthalmology THE WORK-UP FOR 
OPTIC NERVE 

& Neurology DORASE 

Case Western Reserve 


i i NEUROIMAGING IN 
niver hool 
U ersity Schoo OPTIC NERVE 


THE CUPPED DISC 





of Medicine DISEASE 
John A. Costin, M.D. inperk 
i MANAGEMENT OF 
Adjunct Staff Member OPTIC NERVE 
Cleveland Clinic DISEASE 
Foundation 


Course Fee: $150.00 
Course approved for 10 hours CME credit 
For information contact: 
Course Co-Ordjnator 


Bradley K. Farris, M.D. 
Assistant Professor 
Department of Ophthalmology 
Dean A. McGee Eye Institute 
608 Stanton L. Young 

405/27 1-6463 


Ci mf r ih ° @ 
orp a Introducing 
re aep re s 
road-pas 1 
maximum flexibility. Centra-Flex. 
a] 
The one-piece 
lens that 


surpasses 


Centra-Flex is 0.3mm thinner than a 


w 
two-piece lens at the edge of the optic two-pi ece 


and weighs 0.9mg less than a Sinskey 


ane flexibility. 


The new one-piece Centra-Flex UI67 
sets the standard for flexibility in a one- 
piece lens design. 

In fact, Centra-Flex loops are com- 
pressed 2.0mm by a force of only 0.14gm. 
That’s approximately half the force needed 
to similarly compress a Sinskey style lens 
and less than one third the force needed 
for other one-piece PMMA lenses. 

Optimal stability also is a key feature 
of the new Centra-Flex design. Because 
PMMA has a higher plastic memory than 
polypropylene, PMMA haptics resist 
changes in shape, which results in better 
centration. 

A full 0.3mm separation between the 
lens cae ee bag pe sae Bri 
potential for aser damage. Yet the 

Sk ae 6.0mm optical zone remains uncompro- 
YAG compatibility is achieved wavelengths with mised by elements such as ridges or 
proper pRa heat era he oseni ora e embossments. Positioning holes are 
a QOF 3 ee ye located outside the optical zone to ensure 
a of the full 6.0mm mophore: the full 6.0mm of refractive area. 

Why not learn more about Centra- 
Flex? This new lens offers unprecedented 
flexibility and stability — all in one piece. 


'McKeller and Allen, Photochemistry of Polymers. 


Quality through technology 


is INTERMEDICS 
) INTRAOCULAR 


2650 E. Foothill Boulevard, Pasadena, CA 91107 
Phone: (800) 423-4866 or (818) 796-0281 
Telex: 182195 INTERMED-PAS 


intermedics Ophthalmics Japan K. K. intermedic Ophthalmic GMBH intermedics Ophthalmics Products 
Tokyo, Japan Hamburg, West Germany North York, Ontario Canada 
81-3-239-2552 FAX: 81-3-239-2553 49-040-531-1075/76 Telex: 2165971 (416) 497-8440 Telex: 06986618 
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The Topcon 


ACP-5D 


Chart Projector 


In a class by itself, the new Topcon ACP-5D chart projec- 
tor is designed for today’s practice where time and 
space are ata premium. 

Topcon’s variable focus objective and efficient 
remote control allow the ACP-5D to be conveniently 
positioned in any size examination room with refract- 
ing ranges within 3 to 6.1 meters. Thirty standard charts 
are provided for complete testing capability, while a 
polarized screen and table mount are also standard 
features. An optional wall mount with a swivel bracket 
is also available. 


Uy IN, 
-Built for speed. 





CUT Wel fa E. 







The ACP-5D features incredibly fast chart selection. 
Simply touch a button on the remote control unit and 
the selected chart appears virtually instantaneously (0.2 
seconds). Even the isolation of a single line or letter is 
achieved at the same remarkable speed. 

The halogen projection lamp provides strong, high- 
contrast illumination while featuring a life span that is 
four times that of ordinary bulbs. 

The Topcon ACP-5D. Designed and styled for today. 
Built to last well beyond. See it at your authorized 
Topcon distributor. 


TOPCON 


Technology from within 
producing excellence throughout. 


Topcon Instrument Corporation of America, 65 West Century Road, Paramus, N.J. 07652 (201) 261-9450. 
Western Regional Office: 325 N. Wiget Lane, Walnut Creek, CA 94598 (415) 947-4800. © 1986 


THE SOCIETY OF CATARACT AND REFRACTIVE 
SURGERY (ASCRS) 
and 
THE SOCIETY OF OPHTHALMIC ADMINISTRATORS 


(ASOA) 
(A Division of ASCRS) 


PRESENTS 


THE SYMPOSIUM ON CATARACT, IOL AND 


REFRACTIVE SURGERY 
April 6, 7, 8, 9 and 10, 1987 
Marriotts Orlando World Center 
in the Magical Kingdom of 
Orlando, Florida 


e Doctors update skills through: 
— Over 12 Symposia and 100 paper presentations 
— Hands-on Wet Labs for Radial Keratotomy and Epikeratophakia 
— Over 40 courses with individualized instruction 
— 4th Annual Film Festival and Awards 
— Exhibits displaying the latest in ophthalmic technology, services and supplies 


e Nurses and Technicians Program 
— Presentations and courses in subjects such as postoperative visual acuity, automated 
perimetry, practical refraction, refractive surgery and updates on laser technology. 


e ASOA Program 
— Key speakers from the Health Care Financing Administration and the Department of Labor 
— Round table discussions by and for administrators on HMOs, PPOs and reimbursement 
tips. 


PLUS: ci 


e Family Oriented Activities and Services 
— Child Care Services with programs designed for ages 3-15 
— Sporting Events (golf, tennis, mini marathons) 
— Disney World Epcot Center, Magical Kingdom and much more within minutes of the hotel. 


e Five meeting days with afternoons open for recreational activities. 


Program Chairpersons 
Manus C. Kraff, M.D. — M.D’s and ASOA's Program 
Mary Jo Field, R.N. — Nurse's and Technician’s Program 


Sponsored by ASCRS and ASOA 
3700 Pender Drive, Suite 108, Fairfax, VA 22030 
ASCRS (703) 591-2220 / ASOA (703) 591-2222 


REGISTRATION INFORMATION MAILED IN NOVEMBER. . . 
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Ta accammoadate additianal anthare raniac nf thia trancfar maw ha mada an nannnnace- 


DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- 
tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus 
influenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- 
ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin 
B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in 
those individuals who have shown hypersensitivity to any of its components. WARNINGS: 


Copyright 1985 Burroughs Wellcome Co. All rights reserved. 
85 POP1 





E] Broad spectrum 
antimicrobial coverage 


E Neomycin-free 
and preservative-free 


ao ae 


Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
cluding fungi. Appropriate measures should 

be taken if this occurs. DOSAGE AND 
ADMINISTRATION: Apply the ointment 

every 3 or 4 hours, depending on the sever- 

ity of the infection. HOW SUPPLIED: Tube Wellcome 
of 1/8 oz. with ophthalmic tip. 


Burroughs Wellcome Co. 
3030 Cornwallis Road 


Research Triangle Park, NC 27709 











The Coherent 7910 YAG does for laser surgery 
what IBM and Xerox did for paperwork. 






























Lower price is bringing YAG lasers out of 
the hospital and into the office. To improve 
patient comfort and convenience. To help 
you manage time better. 

You'll work more confidently, too. With 
the only slit lamp specifically designed for 
laser surgery. With fundamental mode, 
12-micron spot size, and 3 ns pulse length for 
greatest power density. The result? Fewer 

applications, less total energy deliv- 
ered to the eye (see table below ) 
and less risk of lens pitting. 

What’s more, you get the indus- 
1986 try’s largest service organization 

behind you. Leasing/financing plans tailored 
to your specific needs by Coherent Financial Corp. 

Find new freedom with the Coherent 7910. For details 
and an informative booklet, “Everything You’ve Always Wanted to 
Know About Ophthalmic YAG Lasers, 3 call toll free: 800- Oa 1318. 
Inside CA: 800-423-9543. (que a aE 
Or write: Coherent Medical, | 
3270 West Bayshore Road, 
Box 10122, Palo Alto, 

CA 943803. 





*PMA data acquired from Medical Laser Manufacturers Association 
**Data on file at Coherent Medical. 


| COMERENT. l. 


m ED CAL 





Built like no other lasers in the world. 


A 


ERS 


VITRECTOMY 
LENS RING SYSTEM’ 


Technique of Use: 


The Landers Vitrectomy Ring was 
designed to be positioned with the 
cornea geometrically centered within 
the Ring. Sutures are then placed 
into the sclera adjacent to the limbus 
and tied over each scleral strut. Care 
should be taken so that the sutures 
are not pulled down too tight. The 
well created by the Ring is then filled 
with Healon® or Methylcellulose. The 
appropriate lens is then selected and 
placed into the Ring with the 
Machemer Forceps. The prism lens 
will require lens rotation to facilitate 


ie ey iy ov to be examing i 


The Landers Vitrectomy Ring is 
manufactured in stainless steel, and 
the Vitrectomy Lenses in glass, 
facilitating autoclave sterilization. 


Designed by: “Maurice B. Landers, Ill, M.D. 
University of California, Davis 


MANUFACTURED BY: 


QO, it. 


(206) 885-1263 C-97309 
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Introducin 
urg-E-Trol T/A/R Systems an 









separa peristalion a“ 
pump version has slim- 
mer ballin. he vit 


Short 24” biha. y 
reduces vacuum rush 
associated with pe 
V/A units. l ef 


ae 
Aspiration rate can. be, sh east 
controlled from cortex 
extraction to cé p 








~ Same footswitch 
control for Surg-E-Trol 
System | and Il. 


The only mechanical systems effective choice for outpatient surgery and indepen- 


dent surgi-centers because the entire system is less 


that give the surgeon 100% eaa wae far ere oman 
control of aspiration sith we wie ie 


and reflux ge 4 Special Introductory offer — return this coupon or 


call toll free: 1-800-992-7557 (National) 
1-617-871-6950 (Collect in Mass.) 


L) Please enter my order for Surg-E-Trol |/A/R Systems as follows: 
Model Quantity 

C Surg-E-Trol System | 

O Surg-E-Trol System II 
LJ Disposables (Box of 6) 





For use during ECCE, 
Mentor’s new Surg-E-Trol 
I/A/R Systems are innova- 
tive, highly efficient alter- 
natives to larger I/A units. 
These systems give the 
surgeon complete control 





ee n 





L Please provide more information and arrange a demonstration. 


Nam 
without dependence upon aad 
other personnel. They are EMD 
the only system that can | 
instantly reflux tissue from city ——__ State __. Zip, ____ 3 
the cannula if needed. sini 





They are also the cost So eee a 


Mentor’s New 


BAT Brightness Acuity ‘Tester 





oo t 
g ia $ 


A hand held instrument for 
objectively documenting 
functional glare disability in 
your refracting lane 


Here is an instrument that accurately documents your 
assessment of functional glare disability with cataracts 
or other opacities in your examining lane. A battery 
operated light source illuminates a white matte 
hemispherical cup with a 12mm aperture which the 
patient holds over one eye. With the other eye 
occluded, patient reads your standard Snellen eye 
chart using his best corrected vision. Results are re- 
corded at three selected light levels that simulate glare 
conditions from bright artificial light (20 ft. - lamberts) 
to direct sunlight reflected from a concrete sidewalk 
(400 ft. - lamberts). With the aperture closed, BAT can 
be used for macular photostress testing. 


















Three variable light 
settings allow simula- 
tion of typical glare 
conaitions 


IC controlled voltage 
assures light condi- 
tions remain constant 
for every exam 


Photostress testing can 
be done with aperture 
closed 





Comes complete with 
battery pack, recharg- J 
ing stand aA 


Standard eye chart is 
viewed through a 
12mm aperture 
centered in hemis- 
pherical cup 





Instant, accurate documentation is made while the 
patient remains in your examination chair. Write or call 


for more information. 
* The BAT was developed in cooperation with Jack T. Holladay, 
M.D., Hermann Eye Institute, Houston, Texas. 


Seana eee eee ee 


A Special Introductory offer — return this coupon or g 


call toll free: 1-800-992-7557 (National) 
| 1-617-871-6950 (Collect in Mass.) | 


q O Please enter my order for Mentor BAT Brightness Acuity Tester a 
at the special introductory price of $495. and advise delivery. 


O Please provide more information and arrange a demonstration. 


Name 





Affiliation 
Address 
City 











Sie ee Se F 


Telephone: 


ME D A E n n a a a a a n 





O&O, INC. 


3000 Longwater Drive, Norwell, MA 02061 Tel: 617-871-6950. Fax: 617-871-7785 
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A 
AN AUTOMATED 
VISUAL FIELD 
TESTING 


by David E. Silverstone, MD and Joy Hirsch, PhD, 
GINE m Yale University School of Medicine, New Haven 


nn eo a 










pnuu RRE: Ehe, New technologies in automated visual field testing are 
H: allowing for more detailed data and more sophisticated 
TEENY ee ee al ae . ° . 
irina PETR i ii analysis than ever before. This new book will help you to 


t.sġýp 


T: PERRE: iesi use this extended—and more complicated—data to your 
::: HRR =: RET i.: patients’ best advantage. 

EES 2a comcccecccocenanee son oar 

-11i EREEREER FEATURES 


SII See @ Discusses scientific and clinical aspects of hardware 







“et ee ee 









a a ik a we el a ee 


eras! and software design 

$ @ Catalogs the appearance of major types of visual field 
defects as shown by various field reports 

reer ses sesssessssess sanccoes @ Shows how to interpret results, including tests for 


ot O86 e-e.8 


ii ERRE: in reliability and response bias 
eee 
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OPHTHALMOLOGY ANNUAL 1987 


Edited by Robert D. Reinecke, MD, Jefferson Medical College and 
Wills Eye Hospital, Philadelphia 










The third volume in this acclaimed annual series The authors are experienced clinicians, affiliated 
written for the practicing ophthalmologist contains with some of this country’s most distinguished insti- 
eleven original articles on recent developments in tutions. You'll find their discussions both stimulating 
technology, techniques, and treatment regimens. and rewarding. 






Each article is heavily illustrated and referenced. 
Topics include: Visual Acuity and Cataract Surgery, 
Optic Neuritis, Penetrating Ocular Trauma, Side update on changing clinical topics” 
Effects of Drugs, The Current Status of Refractive , 

, — Current Eye Research 
Surgery, Cosmetic Eye Surgery, and Diabetic (on the second volume, 1986) 
Macular Edema. Oct. 1986, 224 pp., illus., hardcover, A7432-6, $60.00 (approx.) 


Past volumes are also available. 






“This ophthalmology annual promises to be valuable 
reading for the busy clinician who wishes a succinct 





















INTRAVITREAL SURGERY 


Principles and Practice 
Gholam A. Peyman, MD and Joel A. Schulman, MD 
1986, 480 pp., A4319-8, $125.00 


GENERAL 


OPHTHALMOLOGY 

llth Edition 

A Lange Medical Publication 

Daniel Vaughan, MD and Taylor Asbury, MD 


1986, 432 pp., A3108-6, $23.50 





To Order, write or call toll-free 
1-800-423-1359 In Connecticut call 1-838-4400 


APPLETON & LANGE 


Combining the houses of PE Ceaniry- rots 
and. Lange Medical Publications 


25 Van Zant St., E. Norwalk, CT 06855 


Outside the U.S. and Canada, contract Prentice-Hall Inti., Englewood Cliffs, N] 07632 
In Canada, contact Prentice-Hall Canada, 1870 Birchmount Rd. Scarborough, Ontario MIP 2J7 


AJO11/86 SIMON & SCHUSTER, INC. A GULF + WESTERN COMPANY AMA758-3 
































proved Technology and Full-line Capabili 
Makes One Medical Video System Better 


Ikegami: The First Family of Medical Video Systems 


= ll 0> 


HIGH-RESOLUTION COMPACT AND ULTRA-HIGH AND A COMPLETE LINE OF AUTOMATED ADAPTERS 
COLOR CAMERA ULTRA-COMPACT HIGH-RESOLUTION HIGHEST-PERFORMANCE AND ATTACHMENTS 
SYSTEMS COLOR CAMERA BLACK-AND-WHITE COLOR AND BLACK-AND- TO FIT YOUR 


SYSTEMS SALN WHITE MONITORS IMAGING NEEDS 


p until now, there was no such thing as a fully integrated 


findings and techniques can be visually shared and doc- 
edical video system. In fact, most so-called medical 


umented with the highest performance quality available. 
jeo cameras were imposters- usually designed to Only Ikegami, the recognized world leader in the 
tch shoplifters, not save lives. professional broadcast industry, offers you a complete 
oday that's all changed. The reason: Ikegami, the world | family of products and systems for all your medical 
ader in broadcast television camera/monitor systems. video needs. Plus, all Ikegami medical video systems 
Fully integrated, highest quality video imaging systems combine technical superiority with ease-of-operation, 
signed specifically for microsurgery, general surgery, total flexibility, maintenance-free engineering and a 
search microscopy and teaching, are here ot last. complete line of automatic adapters and attachments 
uddenly... dramatically... every subtle detail of a pro- to allow your system to grow with each and every spe- 
dure, or any image visible through cific requirement. 
icroscope, springs to life on moni- See our complete video imaging 
screens to be recorded as neces- line for yourself. Ikegami quality is it's 
ry on videotape or hardcopy. Your own best salesperson. 


For more information, call Ikegami Electronics (USA), at (201) 368-9174 or write: 


> D aoi 
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Ces" 


its new line of generic 


e assembled spec 


for ophthalmic use. 


Other specialties have long recog- 


nized the economics of generic 
drugs. Now Spectra can offer 
the same savings to ophthal- 
mologists and other eye care 
professionals, plus: 


Spectra 

quali 

all drugs are produced under 
good manufacturing 
practices and meet the 
highest quality standards. 


Spectra 
convenience — 
packaging and labeling 
has been carried out 
with you and your 
patients in mind. 


Spectra 

service — 

toll-free, direct dial 
ordering means immedi- 
ate response to your needs. 
Overnight delivery to 
many locations. 


All the cost savings inherent in ne ie 
ps drugs -ina res a 
cally 





SPS N utr isol™ (Balanced Salt Solution) — 


Available in 200 and 
500 ml. bottles, 


ey Sy 12 to the case. 










available. 


Volume discounts 





harmaceuticals 







Taa oE analys 
and insurance available t 
customers upon reques 


Anesthet 

SPS Pro-Paracaine 15.0 n 
Anti-infectiv 

SPS Chlor-Amphenicol 7.5 n 
SPS Sulfa-Cetamide 15.0 n 


Anti-inflammator 

SPS Dexa-Methasone 5.0 n 
SPS Pred-Nisolone (0.125%) 5.0 n 
SPS Pred-Nisolone (1.0%) 5.0 n 


Decongestar 

SPS Naph-Azoline 15.0 n 
Diagnosti 

SPS Fluresthetic 5.0 n 

SPS Rose-Bengal 5.0 n 
Glaucom 

SPS Pilo-Carpine (1.0%) 15.0 n 
SPS Pilo-Carpine (2.0%) 15.0 n 
SPS Pilo-Carpine (4.0%) 15.0 n 
Intraocular Irrigating Solutior 
Nutrisol 200 n 

Nutrisol 500 n 

Mydriatic Cycloplegi 

SPS Atro-Pine 5.0 n 

SPS Cyclo-Pentolate 15.0 m 
SPS Tro-Picamide 15.0 1 
Steroid Anti-Infectiv 
Combination 

SPS Pred-Sulfa 5.0 n 

SPS Hydro-Mycin 5.0 nm 
Non-Prescriptio1 

SPS Extra-Tears 15.0 n 


For more information including detaile 
descriptions, summary briefs, price an 
delivery, please write or call toll fre« 


1-800-225-2578 
1-800-344-339¢ 


Please send information on the following: | 

L] SPS generic ophthalmic pharmaceuticals | 

C] SPS Nutrisol (Balanced Salt Solution). 

My anticipated usage i$ -nim M | 
| 














(Mass. 
= e CT r ol 
Affiliation 
Address Pharmaceutical Services, Inc. 
City State Zip Hanover Business Park 


| 

| 155 Webster Street 
Telephone | Hanover, MA 02339 
| 


Telephone; 617-871-3391 
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ISCOAT 


(chondroitin sulfate-sodium hyaluronate ) 


The only viscoelastic you — 
dont have to retrieve before clo sing... 


e Lane 
oe 





p 


i g - $ à > 5 
P a) rr See. 
TEKE í coos wa 








eee a | 
Pressure rises with Viscoat® are transient... IOP levels 24 hours © Control (n = 454) 
and are milder and less frequent than with postoperatively’? : ree nate Hen sscireted 
° Œ Sodium hyaluronate- 
sodium hyaluronate 100 (Healon®) (n = 38) Aspirated 






© Sodium hyaluronate-B 
(AmVisc™) (n = 14) Aspirated 






Viscoat is the only viscoelastic that can be safely 
left in the eye without undue risk of post-op glaucoma. 
Moreover, studies show that post-op IOP elevation was 
significantly lower for patients in whom Viscoat was not 
aspirated, than for similar patients in whom sodium 
hyaluronate was aspirated.! 





50 


% OF PATIENTS 





9) 


INTRAOCULAR PRESSURE (MM Hg) 


© 1986, CooperVision CILCO 7356 


„24 hours later, its gone. 


—* 


VISCOAT:* RATE OF REMOVAL* FROM THE EYE* 


100 


pr =» : AT a aS | 
il | : - | | eme a 
- ‘ i > 


Kane 


f : 


% TOTAL DOSE 
RECOVERED ~ 
(Remaining) O m 


HOURS AFTER INJECTION 
* Radiolabeled Material 








Viscoat® maintains the dome and References Oar? 
|. CooperVision CILCO, Data on file: Clinical trials involving 215 patients who 
protects corneal cells received Viscoat during intraocular lens implantation, and 508 patients who under 
Pg ' , went similar surgical procedures, but in sta no Viscoat or other viscoelastic 

In clinical studies where Viscoat was not material was used (control group). sa ae i 
removed endothelial cell loss was only 4 20 civ pasion Pe term pp Sige ey extracapsular cataract extraction. Am /n 

h af Thi e b Vis 3. Pape LG: intracapsular and extrac psular may of lens implantation with 
mont S a ter surgery. IS 1S Decause Iscoat Healon® Am Intraocular Implant Soc J \980;6:342-343. 

j i 4. CooperVision CILCO, Data on file: Study to determine the route and rate of 
effectively coats cells, instruments and lOLs. And removal of chondroitin sulfate aden fabri (Viscoat) from the eyes 
because Viscoat may be left In the eye, steps to of cynomolgus monkeys (Macaca fasic ularis), 1983. 

) 
reintroduce instrumentation to retrieve it before Goper Vision” 


closing are eliminated, further reducing 


the risk of damage to corneal tissue. | Ci 


Please see back page for product information (chondroitin sulfate-sodium hyaluronate ) 
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World Congress 
on the 


Cornea III 


Sponsored by: 
The Castroviejo Society 


® 
VISCOAT (chondroitin sulfate-sodium hyaluronate) 


Summary of Product Information 


Indications: 

VISCOAT is indicated for use as a surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens implantation. VISCOAT maintains 
a deep chamber during anterior segment surgeries and enhances visualization dur- 
ing the surgical procedure and protects the corneal endothelium and other ocular 
tissues. The viscoelasticity of the solution maintains the normal position of the vit- 
reous face, thus preventing formation of a postoperative flat chamber. 


Contraindications: 
At the present time there are no known contraindications to the use of VISCOAT 
when used as recommended. 


Precautions: 
Precautions are limited to those normally associated with the surgical procedure 
being performed. However, because sodium hyaluronate and chondroitin sulfate 


Washington, D.C. 
e 
are highly purified biological polymers, the physician should be aware of the poten- April 2 6-May l, 1 98 7 
tial allergic risks inherent in the use of any biological material. 


Warnings: Co-Chairmen 
There have been reports of the formation of calcium phosphate precipitates James Vy Aquavella M.D. @ Michael A Lemp M.D 
appearing in the corneal stroma following the use of VISCOAT in intraocular sur- i ee a i ii 
gery. Although these reported findings appear to occur at a low rate and are of 
minor clinical significance, physicians may want to consider removal of VISCOAT by 
ame prior to closure in order to avoid the potential for corneal precipitate 
ormation, 


Adverse Reactions: 
VISCOAT has been extremely well tolerated in human and animal studies. A tran- 


sient rise in intraocular pressure may be expected due to the presence of sodium In order to insure a registration reservation, a deposit of $150 
hyaluronate, which has been shown to effect such a rise (9.8% > 25 mmHg during 


5 diih airo karerr in Diran HINI trials). (U.S.) is required. The balance of $200 (US.) is due by January 


How Supplied: l, 1987. 
VISCOAT is a sterile, non-pyrogenic, viscoelastic 0.25 ml or 0.5 ml preparation sup- 
plied in a disposable glass syringe (encased in a plastic sheath with a threaded 
luer tip). Each 1 ml of solution contains not more than 40 mg sodium chondroitin 


sulfate and 30 mg sodium hyaluronate dissolved in a physiological buffered solution 
(pH 7.2 + 0.2). 


For Intraocular Use. 
Store Between 2° — 8° C (36° — 46°F). 


Mayflower Hotel— 


Registration limited to 500 
Registration Fee: $350 (US.) 


Please forward your reservation request along with deposit to: 


Thomas M. Driscoll, Inc. 
Conference Management 
520 N. Capitol Street, NW. 


Do Not Freeze. Washington, D.C. 20001 
Caution: 
Federal law (USA) restricts this device to sale by or on the order of a physician. Honorary Chairman: Executive Secretary: 

| John Harry King, M.D. Jules Baum, M.D. 
CILCO®, Inc. 
Huntington, West Virginia 25717-1680 President: Editorial Coordinator: 
P—2002D Peter R. Laibson, M.D. H. Dwight Cavanaugh, M.D. 


Revised April 1986 Program Advisory Committee: 


A. Edward Maumenee 
Jose Barraquer David Maurice 


Perry S. Binder James P. McCulley 


® 
Arthur S. Boruchoff Roger Meyer 
William M. Bourne Saiichi Mishima 
Frederick S. Brightbill Madan Mohan 
Anthony Bron Akira Nakajima 
Stuart I. Brown Anthony B. Nesburn 


Joaquin Barraquer 


(chondroitin sulfate-sodium hyaluronate) 


U.S.A.: CooperVision CILCO, 3190 160th Avenue S.E., Bellevue, 
WA 98008-5496, 1-800-426-8903, in Washington State: 1-800- 
562-3299 + For International Distribution: 1-206-644-2400, 
Telex: 152-630 COOPVISIOL BVE • Ontario » Sydney + London + 
Helsinki + Paris + Frankfurt + Tokyo * Zug 


(oper Vision Viscoat is a registered trademark of CooperVision CILCO 
CI ICO — © 1986, Cooper Vision CILCO 


Jorge N. Buxton 
John W. Chandler 
Douglas J. Coster 
Tadeu Cvintal 
Chandler R. Dawson 
R.P. Dhanda 

Claes H. Dohlman 
Donald J. Doughman 
Henry Edelhauser 
Richard K. Forster 
Svyatoslav Fyodorov 
Merrill Grayson 
Brien Holden 

Dan B. Jones 
Herbert E. Kaufman 
Kenneth R. Kenyon 
H. Jonathan Kersley 
Jay H. Krachmer 
Steven G. Kramer 


Carl Kupfer 


Deborah Pavan Langston 


Arthur S.M. Lin 
Enrique S. Malbran 


Mogens S. Norn 
Dennis M. O'Day 
Bo Philipson 

Frank M. Polack 

N. A. Puchkovskaya 
Yves Pouliquen 
Gullapalli N. Rao 
John S. Richards 
Noel Rice 

Ronald E. Smith 
Gilbert Smolin 
Wang Shoujing 
Barbara W. Streeten 
Daniel M. Taylor 
Richard A. Thoft 
Richard C. Troutman 
Diane VanHorn 
Gabriel VanRij 
George O. Waring III 
Wendell E. Willis 
Louis A. Wilson 
Peter Wright 


Looking good.. 


Gontrisin 


sulfisoxazole diolamine/Roche 


ophthalmic solution or ointment 


Copyright © 1985 by Hoffmann-La Roche Inc. All rights reserved Please see next page for summary of product information. 
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Gantrisin’ 


sulfisoxazole diolamine/Roche 
ophthalmic solution or ointment 


Before prescribing, please consult 
complete product information, a 
summary of which follows: 


Indications: Conjunctivitis, corneal 
ulcer, other superficial ocular infections 
due to susceptible microorganisms; as 
adjunct in systemic sulfonamide therapy 
of trachoma. 


Contraindications: Hypersensitivity 


Precautions: Incompatible with silver 
preparations; inactivated by para-ami- 
nobenzoic acid in purulent exudates: 
may increase growth of nonsusceptible 
organisms, including fungi. Ointment 
may retard corneal healing. Discontinue 
use if undesirable reactions occur. 


Dosage and Administration: Solution: 
2-3 drops in eye 3 or more times daily. 
Take care not to contaminate dropper. 
Ointment: small amount in lower con- 
junctival sac 1-3 times daily and at 
bedtime. 


How Supplied: Solution, /-0z bottles 
with dropper. Ointment, -oz tubes. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 


November, 1986 





THE 


ates STRABISMOMETER 


The PROVEN and ACCEPTED METHOD 
of DIAGNOSING ANOMALIES 
of EXTRINSIC OCULAR MUSCLES 










Diagnostic evaluations are 
made on a special tangent 
screen Calibrated in prism 
diopters 












e Quick and accurate measurement of subjective angle of squint. 
. VINE WITH CHILDREN AS YOUNG AS 3 YEARS OF 


° Reveals partial paralysis of ocular muscles, high phorias and cyclo 
deviations. 


NOW IN USE IN LEADING HOSPITALS AND TEACHING 
INSTITUTIONS THROUGHOUT THE WORLD 

Complete kit consists of: 2 hand projectors — transformer — red and green 
spectacles and instruction manual — compensated tangent screen with pad 
of recording charts. 

Complete refund guaranteed if not satisfied 7 days after receipt. 

Free demonstration without obligation in Chicago area. $275 00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 


P.O. BOX 71 © Morton Grove. Ill. 60053 
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OPHTHALMIC SURGICA 
INSTRUMENTS 
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Our comprehensive line of ophthalmic 


Surgical instruments includes: 
*Cannulas*Manipulators 
-Trephines*Lens Loops : 
-Cystotomes»Probes | m e mte 
«Radial Keratotomy 

-Dilators*Polishers Se a 
*SpatulassHooks d — 
«Speculums 
«Retractors | on 
«Scrapers 
*Custom made 
instruments 
to fit your 
specific 
needs. 
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© Kress Medical Supply, Inc. 


STAINLESS STEEL SURGICAL INSTRUMENTS 


i 


fd 8224 Marshall Dr., Lenexa, Kansas 66214 (913) 541-9242 
£ y Telex 314005 FAX 913-541-1690 


LACTOPLATE 


Lactoferrin Immunological Test System 


3. Measure ring diameters after diffusion 
for 3 days at room temperature. 





1. Remove tear sample collection in a 


filter paper disc. 2. Transfer the disc to the reagent gel. 
LACTOPLATE, the first new Simple and quick, this in-office 
approved method to clinically procedure is developed at room 
access lacrimal gland function. temperature. 





EAGLE VISION-FREEMAN 
PUNCTUM PLUG KIT 


For use in the treatment of keratitis 
sicca (dry eye), by reversible 
occlusion of the punctum 

and canaliculus. 


Patent #3 949,750, other Patents Pending. 
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1. The eye is anesthetized with a topical 3. Punctum is carefully & slowly dilated 
anesthetic. 2. Gently grasp lower lid to expose with dilator end of instrument. 
punctum and canaliculus. 





“oo C. 


A 52>. be See 
pS} A 


5. Plug is removed from inserter by 
4. Introduction of punctum plug held in grasping sleeve with forceps while 6. Optional application of topical antibotic 
place by inserter end of instrument. withdrawing inserter. drops. 


Distributed EXCLUSIVELY By: \] EAGLE Vision 
6485 POPLAR AVE., MEMPHIS, TN 38119 





I-800-222-PLUG IN TN 9OI-767-3957 
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11TH ANNUAL 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 
MARCH 2-7, 1987 


CO-SPONSORED BY 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 
DEPARTMENT OF OPHTHALMOLOGY 
HERMANN EYE CENTER 


FUNDAMENTALS AND PRINCIPLES OF OPHTHALMOLOGY 
EMBRYOLOGY AND DEVELOPMENTAL ANOMALIES - Richard S. Ruiz, M.D. 
PHARMACOLOGY - Geoffrey J. Gladstone, M.D. 
IMMUNOLOGY - Jeffrey D. Lanier, M.D. 
ERG, EOG AND ULTRASOUND - Thomas C. Prager, Ph.D. 
OPTICS, REFRACTION AND CONTACT LENSES - Jack T. Holladay, M.D. 
INTRAOCULAR INFLAMMATION, UVEITIS AND OCULAR TUMORS - Paul C. Salmonsen, M.D. 
RETINA AND VITREOUS - Michael A. Bloome, M.D. and Paul C. Salmonsen, M.D. 
NEURO-OPHTHALMOLOGY - Rosa A. Tang, M.D. 
BINOCULAR VISION AND OCULAR MOTILITY - Malcolm L. Mazow, M.D. 
EXTERNAL DISEASE AND CORNEA - Jeffrey D. Lanier, M.D. 
GLAUCOMA, LENS AND ANTERIOR SEGMENT TRAUMA - William E. Layden, M.D. 
ORBIT, EYELIDS AND LACRIMAL SYSTEM - Geoffrey J. Gladstone, M.D. 
OCULAR PATHOLOGY - Morton E. Smith, M.D. 


TUITION: $475.00 


RESIDENTS, FELLOWS AND PRACTICING OPHTHALMOLOGISTS 
FEE INCLUDES COURSE MANUALS, DAILY CONTINENTAL BREAKFAST, 
COCKTAIL AND DINNER PARTY 


The HOUSTON OPHTHALMOLOGY REVIEW COURSE is a 49 hour, 6 day, intensive course intended for practicing 
ophthalmologists and recent graduates of residency programs. The lectures and manuals are designed to 
provide a comprehensive and updated review. 


FOR MORE INFORMATION CONTACT: 
JACK T. HOLLADAY, M.D., COURSE DIRECTOR 
HERMANN EYE CENTER 
DEPARTMENT OF OPHTHALMOLOGY 
1203 ROSS STERLING AVENUE 
HOUSTON, TEXAS 77030 
(713) 797-1777 


here's no substitute for experience. 


Timootic 


(TIMOLOL MALEATE! MSD) 
STERILE OPHTHALMIC SOLUTION 


For the majority of patients with chronic open-angle glaucoma or 
elevated IOP who are at sufficient risk to require therapy. 


For a Brief Summary of Prescribing Information, please see last page of this advertisement. 





New long-term dat: 








Highly effective long-term control of IOP. 


No evidence of tachyphylaxis or tolerance. 


Efficacy findings based on clinical studies with TIMOPTIC® (Timolol Maleate, 
MSD), lasting from one month to over three years, reveal a significant reduction 
in IOP and no tendency for IOP to drift upward with extended treatment.* 















mean IOP (mm Hg) 





Time 0 6 12 18 24 30 36 months 


n 1985 1103 830 442 318 165 18 


mean 27.7 19.7 19.6 19.5 19.4 18.8 18.8 


‘All patients did not contribute data at all time points because the trials varied in 
length and not all patients were evaluated at each time period. The measurement at 
each time period represents the mean IOP of all patients available. 









Unsurpassed ocular tolerability. 


Ocular tolerability profile similar to placebo. 





In clinical trials, lasting from one month to over three years, the incidence of 
ocular side effects with TIMOPTIC was comparable to placebo.* 


Percentage of patients using TIMOPTIC or placebo reporting the following symptoms:* 


fay TIMOPTIC Placebo 
A (n=1896) (n=82) 
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65.5 69.5 19.1 183 109 9.8 86 7.3 7.7 2:4 116 49 15.1 98 7.4 3.7 


Note: In general, TIMOPTIC was administered for much longer periods of time than was placebo. 


>se tables reflect data from studies included in the original NDA for TIMO fro 
dies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on lor 


OP and on change in visual fields. These studies are intended to have patients under observ. 
up to six years with evaluations at three- to four-month intervals. 





econfirm your experience. 


Low incidence of systemic reactions. 


During the clinical trials of TIMOPTIC, lasting from one month to over three years, 
40 of 2,217 patients (2%) reported an adverse cardiovascular effect. Twenty-four 
patients (1%) reported an adverse respiratory effect.* 


98° of these patients 
0 reported no cardiovascular side effects 


990/, of these patients 
© reportedno respiratory difficulties 


*These tables reflect data from studies included in the original NDA for TIMOPTIC and from ongoing 
studies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-term control 
of IOP and on change in visual fields. These studies are intended to have patients under observation 
for up to six years with evaluations at three- to four-month intervals. 


For the majority of patients with chronic 
open-angle glaucoma or elevated IOP who 
are at sufficient risk to require therapy. 


There's no substitute for 


=—iimoplic 


— r MALEATEIMSD) 
STERILE OPHTHALMIC SOLUTION 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history 
of bronchial asthma, or severe chronic obstructive pulmonary disease (see 
WARNINGS); sinus bradycardia; second- and third-degree atrioventricular 
block; overt cardiac failure (see WARNINGS); cardiogenic shock; and 
hypersensitivity to any component of this product. 


For a Brief Summary of Prescribing Information, please see last page of 
this advertisement. 





There’s no substitute for 


Timoptic 


ALEATE! MSD) 
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How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from a single antiglaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) bii.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) bii.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction of 
IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s) 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma or with a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS); sinus bradycardia; 
second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS): cardiogenic shock: 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically. 
The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions. 
including death due to bronchospasm in patients with asthma, and rarely death in association with cardiac 
failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure 

In Patients Without a History of Cardiac Failure continued depression of the myocardium with 
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first Sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR A HISTORY OF 
BRONCHIAL ASTHMA, IN WHICH'TIMOPTIC' IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD 
IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary 
in such patients, then the drug should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, receptors 

Major Surgery The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in 
surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject 
to protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat 
has also been reported. For these reasons, in patients undergoing elective surgery, some authorities 
recommend gradual withdrawal of beta-adrenergic receptor blocking agents 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol (see OVERDOSAGE). 
Diabetes Mellitus Beta-adrenergic blocking agents should be administered with caution to patients 
subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the 
signs and symptoms of acute hypoglycemia 

Thyrotoxicosis Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 


PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known 
systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 

these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
symptoms suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, 
alternative therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consis- 
tent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has 
been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic 
symptoms. 


In patients with angle-closure glaucoma, the immediate objective of treatment ts to reopen the angle. 
This requires constricting the pupil with a miotic. TIMOPTIC® (Timolol Maleate, MSD) has little or no effect 
on the pupil. When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure glaucoma, it 
should be used with a miotic and not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged 
therapy has been reported in some patients. However, in one long-term study in which 96 patients have 
been followed for at least 3 years, no significant difference in mean intraocular pressure has been 
observed after initial stabilization | 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or marked bradycardia, which may produce vertigo, syncope, or postural 
hypotension. 

"Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC, 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction distur- 
bances, left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministra- 
tion should be avoided. 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may 
have additive effects in prolonging atrioventricular conduction time 
Pregnancy: There are no adequate and well-controlled studies in pregnant women. TIMOPTIC should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and 
well-controlled studies 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC 
topically in studies lasting one and two years respectively 

Carcinogenesis, Mutagenesis, Impairment of Fertility: \n a two-year oral study of timolol maleate in rats, 
there was a Statistically significant (P:50.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Similar 
differences were not observed in rats administered doses equivalent to 25 or 100 times the maximum 
recommended human oral dose. In a lifetime oral study in mice, there were statistically Significant 
(P0.05) increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps 
in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase in 
mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serum 
prolactin which occurred in female mice administered timolol at 500 mg/kg, but not at doses of 5 or 50 
mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents has been associated with 
administration of several other therapeutic agents which elevate serum prolactin, but no correlation 
between serum prolactin levels and mammary tumors has been established in man. Furthermore, in adult 
human female subjects who received oral dosages of up to 60 mg of timolol maleate, the maximum 
recommended human oral dosage, there were no Clinically meaningful changes in serum prolactin. 

There was a statistically significant increase (PS0.05) in the overall incidence of neoplasms in female 
mice at the 500-mg/kg/day dosage level. Timolol maleate was devoid of mutagenic potential when 
evaluated in vivo (mouse) in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in 
vitro in a neoplastic cell transformation assay (up to 100 g/mL). In Ames tests the highest concentrations 
of timolol employed, 5000 or 10,000 ug/plate, were associated with statistically significant elevations 
(P0.05) of revertants observed with tester strain TAI00 (in seven replicate assays) but not in the 
remaining three strains. In the assays with tester strain TA100, no consistent dose response relationship 
was observed, nor did the ratio of test to control revertants reach 2. A ratio of 2 is usually considered the 
criterion for a positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses 
up to 150 times the maximum recommended human oral dose. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse 
reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 1978 or 
since the drug has been marketed. 


BODY AS AWHOLE SKIN ENDOCRINE 
Headache, asthenia Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 
Bradycardia, arrhythmia, rash; urticaria. diabetics (see WARNINGS) 
hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 
block, cerebral vascular Bronchospasm Signs and symptoms of ocular 


accident, cerebral ischemia, 
congestive heart failure, 


(predominantly in patients 
with preexisting 


irritation, including conjunctivitis, 
blepharitis, keratitis, blepharop- 

palpitation, cardiac arrest. bronchospastic disease), tosis, decreased corneal sensitiv- 
DIGESTIVE respiratory failure, dyspnea ity, visual disturbances including 

Nausea refractive changes (due to with- 
NERVOUS SYSTEM/ drawal of miotic therapy in some 
PSYCHIATRIC cases), diplopia, ptosis. 

Dizziness, depression, 

increase in signs and symp- 

toms of myasthenia gravis 


Causal Relationship Unknown: The following adverse effects have been reported and a causal 
relationship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular: 
Hypertension, chest pain; Digestive: Dyspepsia, anorexia, dry mouth: Nervous System/Psychiatric: 
Behavioral changes including confusion, hallucinations, anxiety, disorientation, nervousness. somno- 
lence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid macular edema: 
Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, pulmonary edema 
(nonfatal), cardiac failure, heart rate <40 beats/minute, worsening of angina pectoris, worsening of 
arterial insufficiency, AV block, sinoatrial block, Raynaud's phenomenon, vasodilatation; Digestive: 
Gastrointestinal pain, hepatomegaly, vomiting, diarrhea: Hematologic: Nonthrombocytopenic purpura: 
Endocrine: hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweating, 
cold hands and feet; Musculoskeletal: Arthraigia, claudication; Nervous System/Psychiatric: Vertigo, 
paresthesia, local weakness, decreased libido, nightmares, insomnia, diminished concentration; Respira- 
tory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: Urination 
difficulties. 

Potential Adverse Effects: in addition, a variety of adverse effects have been reported with other 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: 
Digestive: Mesenteric arterial thrombosis, ischemic colitis: Hematologic: Agranulocytosis, thrombocyto- 
penic purpura; Nervous System: Reversible mental depression progressing to catatonia; an acute 
reversible syndrome characterized by disorientation for time and place, short-term memory loss, 
emotional lability, slightly clouded sensorium, and decreased performance on neuropsychometrics; 
Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with respiratory 
distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis 
and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. This 
syndrome has not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in S-mL, 10-mL and 15-mL plastic OCUMETER® ophthalmic dispensers with a controlled 
drop tip 

Storage: Protect from light. Store at room temperature. 


M S D *The maximum recommended single oral dose is 30 mg of timolol. 
One drop of TIMOPTIC 0.5% contains about 1/150 of this dose which is about 0.2 mg. 
For more detailed information, consult your MSD 

M ERG K Representative and the Prescribing Information. 

SHARP: Merck Sharp & Dohme, Division of Merck & Co., INC., 


DOHME west Point, PA 19486. 1185(0C7046021) 
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The better way to predict acuity 


in cataractous 








and capsulotomy patients. 














Comparison between the Haag-Streit interferometer and other instruments indicates that the Lotmar Visometer provides a 
higher degree of reliability in assessing post-operative visual acuity in cataract and capsulotomy procedures. 
Here are some specifics. 


Prospective studies in consecutive patients* 





Capsulotomy 
30 patients 
Cataract One lines 
300 patients Two line 





Predicted within Interferometer Potential acuity meter 
One line 96.0% 33.0% 
Two lines 96.0% 56.6% 
82.0% 26.0% 
96.0% 64.0% 









*Wade Faulkner, M.D., FA.C.S., Mobile Eye, Ear, Nose & Throat Center, Mobile, Alabama 


The Lotmar Visometer, easily mounted on any Slit Lamp 
900, offers proven, greater ability to penetrate denser 
media even with serious turbidity. 


It is acknowledged to provide greater reliability in assess- 


ing postoperative visual acuity through its use of the 
moire fringe technique as compared with letter charts. 

It is reasonably priced and fully supported by the leader 
in ophthalmological instrumentation worldwide. 

Contact us for information on the Lotmar Visometer and 
for a free copy of Dr. Faulkner's lecture from which the 
above table is extracted. Also available at your request 
are free copies of «Apparatus for the measurement of 


retinal visual acuity by moire fringes» by W. Lotmar and 
«Retinal visual acuity in cataractous eyes» 
by Hans Goldmann 


Ab ST 


Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 
(201)445-1110 
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Wills Eye Hospital 


announces 


The Twelfth Annual 
Ophthalmology Review Course 


April 5-9, 1987 


The Sheraton Society Hill Hotel 
Philadelphia, PA 


APRIL 
SMTWTF §S 
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Guest Speaker 
David L. Guyton, M.D. 


Associate Professor of Ophthalmology 
The Wilmer Ophthalmological Institute 
Johns Hopkins University 
Baltimore, Maryland 


Peter J. Savino, M.D., Course Director 
Faculty & Topics 


Topic 

Retina & Vitreous 

Anatomy & Embryology 
Corneal & External Diseases 


Ocular Pathology 
Uveitis 
Orbit, Eyelid & Lacrimal System 


Optics & Refraction 

Physiology 

Pharmacology & Therapeutics 
Pediatric Ophthalmology & Strabismus 
Neuro-Ophthalmology 

Ocular Tumors 

Glaucoma 


Further Information: 
Wills Eye Hospital 


Department of Continuing Medical Education 


Ms. Lucia M. Manes 
9th & Walnut Streets 
Philadelphia, PA 19107 


(215) 928-3378 


Faculty 
William E. Benson, M.D. 
Gary C. Brown, M.D. 
Elisabeth J. Cohen, M.D. 
and Juan J. Arentsen, M.D. 
Ralph C. Eagle, Jr., M.D. 
David H. Fischer, M.D. 
Joseph C. Flanagan, M.D. 
and Mary A. Stefanyszyn, M.D. 
David L. Guyton, M.D. 
Joseph I. Markoff, M.D. 
Marlene R. Moster, M.D. 
Leonard B. Nelson, M.D. 
Peter J. Savino, M.D. 
Jerry A. Shields, M.D. 
Richard P. Wilson, M.D. 


Tuition Fee: 
$500 Practicing Physicians 
$250 Residents & Fellows 
(with Letter from Program Chairman) 
Continuing Education Credits: 
This course is eligible for 41 credit hours in 
Category | of the Physicians’ 
Recognition Award of the AMA 
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If her sensitive eyes arered to begin with, ; 
why give her an eye drop that could irritate 
them even more? Give her Relief, instead. 

Relief is the first ocular decongestant that’s 
free of preservatives. So you can feel confi- 
dent recommending it, your sensitive 
patients will feel more comfortable and 

our other patients will simply feel 
pea about using it. Its no secret that 
more and more of them are switch- 
ing to preservative-free products. 

And when they're busy at work, 
nothing’s more practical than 
unit-dose containers—the easy, 
handy way to get (what else?) 
Relief. 

N® 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713. 
© 1986 Allergan Pharmaceuticals, Inc. | 






30 SINGLE-USE CONTAINERS 
(001 FL OZ EACH) STERILE 4ligrcane 








The first ocular decongestant 
you both can feel good about. 


















THE FUTURE OF AUTOPERIMETR 


Bausch & Lomb” and Fieldmaster” —the most 
respected names in automated perimetry 
— give you more reasons than ever 
to put advanced projection 
perimetry to work in your 
practice today. 


sre @ New, Exclusive Features. 
HOO 
@ 30-Day Trial. 


m $5,000 Rebate or $7,500 
Credit for purchase of 
other B&L equipment 


E Video Demonstration. 
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Introducing the Bausch & Lomb 
Fieldmaster® 5000 Static/ 


Kinetic Projection Perimeter 


There are more B&L Fieldmaster 
Autoperimeters in use today than any 
other brand. And with all its many 
exclusive features, our new Fieldmaster 
5000 becomes the new standard for 
autoperimetry in the future. 


Only the Fieldmaster 5000, among 
automatic perimeters, is capable of true 
kinetic projection perimetry. Full 
computer control and sensible design 
make itan instrument that’s easy to 
use. Plus, it delivers accurate, repeat- 
able results with program options for 
both routine visual field screening and 
longer-term follow-up care. 


See it... 


Ask for our video demonstration that 
shows what the Fieldmaster 5000 will 
contribute to your practice. 


Try it... 


Put the remarkable B&L Fieldmaster 
5000 to work in your practice. Use it 
for 30 days for routine screening and 
detailed follow-up. Enjoy the fast, accu- 
rate results it delivers...its ease of use 
...and the versatility and flexibility that 
only the world’s most advanced auto- 
perimetry technology can give you. 


If after 30 days you’re not convinced 
that the Fieldmaster 5000 is the finest 
autoperimeter available, return it. Your 
obligation? A $1,375 earnest money/ 


Check these exclusive features: 


m Video Mosaic™ Attention 
Monitor with auto-interruption. 
Assures test validity even during 
protracted examinations. 


m Quick peripheral and central 30° 
data collection. Permits early-stage 
disease diagnosis in minutes. 


E Patient retrieval package. 
Provides storage of up to 600 patient 
test results per diskette for proper 
follow-up and evaluation. 


@ Selective data retrieval. Access 
only the results you need via printer 
or video screen to save time. 


m Automatic left/right eye regis- 
tration. Another step-saver. 


Purchase the Fieldmaster 5000 and get 
a $5000 cash rebate, direct from B&L. 
Or for maximum value, choose credit 
for $7500 towards the purchase of any 
other B&L ophthalmic instruments or 
surgical products within 12 months of 
your Fieldmaster purchase date. 


See it...try it...buy it...the most 


advanced projection perimeter available 


today...only from Bausch & Lomb. 


For more information or to schedule 
your video demo or trial, mail the 
coupon or call our Toll-free Hotline 


*Rebate or Purchase Credit cannot be combined with 
other rebates, or promotional offers. 


E Compact—about 11⁄2 times smaller 
than conventional autoperimeters. 
Saves valuable office space. 


m 31⁄2" shutter-protected diskettes. 
For damage-resistance and safe 
portability. 

@ Quiet operation. Patients cannot 
be cued. 


The Fieldmaster 5000 has all that and 
more, including: 

@ Simple light-pen, menu-driven design 
E 16 standard patterns 

m Delta programming 


@ 16 million points of variable intensity, 
size and position. 





today and ask for the Fieldmaster 5000 
operator. 


1-800-828-9030. 
(In N.Y.S., 1-800-462-1720.) 





BAUSCH & LOMB @®) 
OPHTHALMIC 

INSTRUMENTS DIVISION 
Rochester, N.Y. 14692 


© 1986 Bausch & Lomb Incorporated 


C More information on the new Bausch & Lomb® Fieldmaster® 5000. AJO 11/86 


restocking fee, plus shipping. If you pur- CO A sales representative to discuss a 30-day trial. 


| 
| 
' CO Demonstration videotape in (CL) VHS L Beta format 
| 
chase, your fee is credited to the price. | 


Name - pean ANE SOCON s | 
Buy oe , Address — ana aed | 
, City _ _ State be ers 
The B&L Fieldmaster 5000 is already an eee . oe on | sae 


excellent value. But now we're making 
it even better with a choice of cash 
rebate or equipment purchase credit. 


Mail to: Bausch & Lomb Ophthalmic Instruments Division, 1400 North Goodman Street, Rochester, New York 14692 
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critical step 


in reduci 


_ ‘Today ophthalmologists are 
discovering that a stable IOL 
can mean more patient com- 
fort and fewer complaints after 
7 surgery. And, for stability, 
more and more doctors are 
| choosing closed-loop lenses 
<” ~ from 3M Vision Care. 

The closed loop is engineered 
to stay in place. TEN 
An engineer 
can tell you why a 
closed-loop IOL is 
more stable. Four- 
point fixation is 
designed to give [x ——=..c.a— 
you better centration and more torsional 
stability. But the shape of the haptic is 
critical, and that’s where our ideas go 
to work for you. For instance, we were 
first to use computer-aided design 
(CAD)— to give our Style 34LE lens 
added stability. 


A broader base of contact means 


less stress. 
A closed-loop haptic is designed to 















post-op complaints 
1s choosing a more stable lens. 


distribute pressure evenly across zonules 
and other delicate tissue, to reduce the 
risk of complications caused by tissue 








damage. 3M Vision Care introduced this 
closed-loop idea in 1979. 

The big surprise is the ease 

of implantation. 

Stability is essential, but you need 
easy handling, too. So 3M Vision Care 
has balanced stability with flexibility. 

In fact, our Style 30LE and Style 
34LE lenses are designed for one- 
handed implantation and immediate 
centration, 

Nobody gives you more choices 
than 3M Vision Care. 

We make the broadest line of closed- 
loop IOLs on the market. You can choose 


Caution-investigational device. Limited by Federal Law to investigational use. 





laser and UV optics, and our Style 78 
gives you an anterior chamber 
alternative. 

So consider a new choice: the stability 
of the closed-loop lens. Then call 
3M Vision Care. 


Find out how easy closed-loop | 
implantation can be. Send in the | 
coupon for a private viewing of | 
this informative presentation. 
Specify [] Beta or [1 VHS 
(check one). 
LI | want to see more about closed-loop 
lenses. Call me to arrange a viewing time. 


L Send information only. 





Name 


CHnic/ Hospital 


Address Se "aaa aaa | 
Ce Se ee ! 
Call 1-800-235-6911 Vision Care/3M 

or 800-235-6913 Building 225-5N-03, 3M Center | 


(1-800-322-6981 in CA} Si. Paul, MIN 33444-1000 


Look to us for better ideas 
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BASIC SCIENCE COURSE IN 
OPHTHALMOLOGY 





THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 5-30, 1987 
EIGHTEENTH ANNUAL SESSION 
Location: U.T. Medical School 


This course consists of lectures, laboratory discussion and demonstrations by an 
experienced faculty of ophthalmologists and basic scientists. It is directed towards 
the requirements of residents and prospective residents in ophthalmology. 


THE CURRICULUM INCLUDES: 


ANATOMY NEURO-OPHTHALMOLOGY 
BIOCHEMISTRY OPTICS 

EMBRYOLOGY AND GENETICS PATHOLOGY 

EXTERNAL DISEASE PHARMACOLOGY 
GLAUCOMA PHYSIOLOGY 
IMMUNOLOGY REFRACTION 

MEDICAL OPHTHALMOLOGY RETINOPATHY 

MOTILITY VISUAL FIELDS 


Tuition is $1300. For further information and application forms, please write to: Basic 
Science Course in Ophthalmology, Hermann Eye Center, 1203 Ross Sterling Avenue, 
Houston, Texas 77030 or call: (713) 797-1777 ext. 308/309 or (713) 792-5920. 


REGISTRATION WILL BE LIMITED. 





MVS XII 


POSTERIOR SEGMENT SURGICAL SYSTEM 
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No wonder 
it’s the instrument of choice... 


Single patient use 20 gauge guillotine 
cutting micro-probe 
Precise linear suction at any level 
Proportional or multi-cut 
intraocular scissors control 
Twin port fiber-optic illumination system 
Choice of fragmentation systems 
Advanced microprocessor control 


No wonder at all. 


ALCON SURGICAL 


Alcon Instrumentation, Inc. 
P.O. Box 6600 

Fort Worth, Texas 76115 
1-800-TO-ALCON 
1-800-86-25266 


(System shown is XII with system XI fragmentor) 
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EDWARD JACKSON MEMORIAL LECTURES 
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1945 
1946 
1947 


1948 
1949 
1950 
1951 


1952 


1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 


1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 


1973 
1974 
1975 
1976 


1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 


1985 
1986 


W. H. Crisp, “Edward Jackson’s place in the history of refraction” 

H. S. Gradle, “Graduate training in ophthalmology” 

A. C. Woods, “The influence of hypersensitivity on endogenous viral disease” 

F. H. Adler, “Some confusing factors in the diagnosis of the vertically acting 
muscles” 

J. S. Friedenwald, “A new approach to some problems of retinal vascular disease” 
W. L. Benedict, “Diseases of the orbit” 

F. B. Walsh, “Optic nerve sheath hemorrhage” 

J. H. Dunnington, “The effect of sutures and of thrombin upon ocular wound 
healing” 

D. G. Cogan, “A type of congenital ocular motor apraxia presenting jerky head 
movements” 

H. F. Falls, “Clinical detection of the carrier state in ophthalmologic pathology” 
A. B. Reese, “Persistent hyperplastic primary vitreous” 

F. C~Cordes, “Failure in congenital cataract surgery. A study of 56 enucleated eyes” 
L. J. K. von Sallman, “The lens epithelium in the pathogenesis of cataract” 

M. J. Hogan, “Ocular toxoplasmosis” 

A. Linksz, “Aniseikonia. With notes on the Jackson-Lancaster controversy” 

J. Francois, “Syndromes with congenital cataract” 

L. E. Zimmerman, “The Registry of Ophthalmic Pathology. Past, present, and 
future” ` 

G. K. Smelser, “Experimental studies on exophthalmos”’ 

J. M. McLean, “Oculomycosis” 

E. B. Dunphy, “The story of retinoblastoma” 

R. N. Shaffer, “Genetics and the congenital glaucomas” 

I. H. Leopold, “New dimensions in ocular pharmacology” 

W. B. Anderson, “Ocular lesions in rheumatoid syndromes” 

. A. Chandler, “Surgery of congenital cataract” 

. C. Kronfeld, “Functional characteristics of surgically produced outflow channels” 
. E. Maumenee, “Clinical entities in uveitis” 

. Becker, “Diabetes mellitus and primary open-angle glaucoma” 

E. S. Malbran, “Corneal dystrophies. A clinical, pathological, and surgical approach” 
E. W. D. Norton, “Intraocular gas in the management of selected retinal 
detachments” 

B. R. Straatsma, “Lattice degeneration of the retina” 

B. Jones, “Principles in the management of oculamycosis” 

F. C. Blodi, “The pathology of orbital bones” 

J. D. M. Gass, “Problems in the differential diagnosis of choroidal nevi and 
melanomas” 

W. H. Spencer, “Drusen of the optic disk and aberrant and axoplasmic transport” 
N. Ashton, “Allergic granulomatous nodules of the conjunctiva” 

H. Kaufman, “The correction of aphakia” 

C. L. Schepens, “Clinical and research aspects of open-sky vitrectomy” 

S. Mishima, “Clinical investigations on the corneal endothelium” 

A. Patz, “Clinical and experimental studies on retinal neovascularization” 

G. R. O'Connor, “Factors related to the initiation and recurrence of uveitis” 

R. Machemer, “The importance of fluid absorption, traction, intraocular currents, 
and chorioretinal scars in the therapy of rhegmatogenous retinal detachments” 
B. E. Spivey, “Survival with excellence: Education and the future of ophthalmology” 
Gin Kinoshita, “Aldose Reductase in the Diabetic Eye” 
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STANDARDIZED ULTRASOUND 


Exclusively From... * Standardized by Karl C. Ossoinig, M.D. 
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tionhysic medical 


2440 Estand Way = Pleasant Hill, CA 94523 





The Dosage Distinction 
The Betagan Distinction! 


Betagan 


(levobunolol HCI) 05% 


(ev sterile ophthalmic solution 


AJRGA N° 
Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
©1986 Allergan Pharmaceuticals, Inc. 
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-of sulfated keratan sul- 
g a monoclonal antibody in 
munosorbent assay. Sul- 
fated erate sallate was not detected in the 
serum of 16 patients with macular corneal 
dystrophy, but was present at normal levels in 
66 patients with other corneal diseases. There 
were no differences with respect to age, sex, 
and other ocular findings. This monoclonal 
antibody recognizes a sulfated carbohydrate 
epitope present in both corneal and skeletal 
keratan sulfate. Since most serum keratan sul- 
fate is derived from the cartilages, the defect 
in keratan sulfate synthesis in macular corneal 
dystrophy may not be restricted to corneal 


Accepted for publication Aug. 12, 1986. 

From the Departments of Biochemistry (Drs. Thonar 
and Kuettner, Ms. Lenz, and Mr. Maldonado) and 
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Ophthalmology, University of Michigan, Ann Arbor 
(Dr. Meyer); the Laboratory of Developmental Biology 
and Anomalies, National Institutes of Health, Bethesda, 
Md (Dr. Hassell); the Wilmer Ophthalmological Insti- 
tute, The Johns Hopkins Hospital, Baltimore (Drs. Hew- 
itt and Stark); the Department of Ophthalmology, 
Northwestern University Medical School, Chicago (Dr. 
Stock); and the Departments of Ophthalmology and 
Pathology, Duke University Medical Center, Durham 
(Dr. Klintworth). This study was supported by the 
William Noble Lane Medical Research Organization and 
by National Institutes of Health grants AG-04736 (Dr. 
Thonar) and EY-00146 (Dr. Klintworth). 

Reprint requests to Eugene J.-M. A. Thonar, Ph.D., 
Department of Biochemistry, Rush-Presbyterian-St. 
Luke’s Medical Center, 1753 West Congress Parkway, 
Chicago, IL 60612. 


atients With Macular Corneal Dystrophy 


i ce of Normal Keratan Sulfate in the Blood of 


Thonar, Ph.D., Roger F. Meyer, M.D., Richard F. Dennis, M.D., 
Lenz, M.S., Brian Maldonado, M.S., John R. Hassell, Ph.D., 
itt, Ph.D., Walter J. Stark, Jr., M.D., E. Lee Stock, M.D., 
us E. Kuettner, Ph.D., and Gordon K. Klintworth, M.D. 


cells. This assay should prove useful in the 
diagnosis of macular corneal dystrophy, par- 
ticularly in children at risk before the appear- 
ance of opacification. 


KERATAN SULFATE is a sulfated glycosami- 
noglycan that is a prominent constituent of the 
proteoglycans found in the extracellular matrix 
of cartilages and corneal stroma.’ Abnormali- 
ties in the metabolism of keratan sulfate have 
been implicated in the pathogenesis of macular 
corneal dystrophy,** an inherited condition 
that is clinically characterized, in part, by the 
accumulation of opaque deposits in the corneal 
stroma.** A number of studies have shown that 
macular dystrophic corneas fail to synthesize 
a normal keratan sulfate-containing proteo- 
glycan.*°* A more recent study of two macular 
dystrophic corneas supported the contention 
that macular corneal dystrophy is caused by an 
error in the synthesis of keratan sulfate, possi- 
bly involving the specific sulfotransferases in- 
volved in sulfation of the lactosaminoglycan 
backbone of the chain.’ 

An enzyme-linked immunosorbent assay, 
which makes use of a monoclonal antibody 
specific for a sulfated epitope common to both 
corneal and skeletal keratan sulfate molecules, 
has been used to show that in corneas with 
macular corneal dystrophy, this sulfated epit- 
ope was present at less than 1% of the normal 
concentration.* More recently, we have found 
that the serum levels of sulfated keratan sulfate 
epitope were at least 100-fold lower than nor- 
mal in two patients with macular corneal dys- 
trophy.” 

Herein, we provide evidence that an enzyme- 
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linked immunosorbent assay that makes use of 
an anti-keratan sulfate monoclonal antibody to 
measure the concentration of normal sulfated 
keratan sulfate can be used to diagnose macular 
corneal dystrophy. The assay, which can be 
performed in a few hours, requires less than 
500 ul of serum or plasma. 


Subjects and Methods 


Patient selection—Serum was isolated from 
82 patients with corneal diseases and was fro- 
zen at -20 C. The patients were characterized 
with respect to corneal disease other ocular 
findings, age, sex, time elapsed between onset 
of corneal disease and time of bleeding, and 
keratoplasty. The main criteria are summarized 
in Table 1. Serum was also obtained from 45 
normal human volunteers (23 men, 22 women; 
mean age, 29.5 years). Serum levels of keratan 
sulfate were determined in all patients without 
prior knowledge of the clinical diagnosis. 

Serum was also obtained from 25 patients 
hospitalized for diseases not affecting the carti- 


lage or cornea directly. This was used to com- 
pare keratan sulfate levels measured by the 
/20/5-D-4 antibody method” with keratan sul- 
fate levels obtained by the enzyme-linked im- 
munosorbent inhibition assay, which makes 
use of the ET-4-A-4 monoclonal antibody de- 
scribed in this study. To determine if keratan 
sulfate levels remain constant from day to day, 
serum was obtained from 11 additional patients 
from the same hospital population on day 1 and 
then again 48 to 56 hours later (day 3). Serum 
keratan sulfate levels on days 1 and 3 were 
compared using correlation analysis.” 
Enzyme-linked immunosorbent inhibition 
assay—The quantification of keratan sulfate in 
serum was performed using an enzyme-linked 
immunosorbent inhibition assay that makes 
use of a monoclonal antibody specific for kera- 
tan sulfate.” The anti-keratan sulfate antibody 
(ET-4-A-4) used in our study was characterized 
and found to recognize with great specificity an 
epitope present in the carbohydrate moiety of 
both corneal and skeletal keratan sulfate. Apart 
from this single modification in which the 
ET-4-A-4 antibody was used in place of the 
well-described 1/20/5-D-4 antibody," all other 


TABLE 1 
CLINICAL PROFILES OF PATIENTS WITH CORNEAL DISEASES 





PRIMARY 
CORNEAL NO.OF  __AGE (yrs) SEX 
DISEASE PATIENTS MEAN RANGE M F 


Macular corneal 


dystrophy 16 37 22-67 2 14 
Pseudophakic 

bullous keratopathy 18 73 39-87 7 i1 
Aphakic bullous 

keratopathy 7 is 57-91 2 5 
Fuchs’ dystrophy 11 71 54-77 1 10 
Keratoconus 7 36 22-59 4 3 
Lattice 

comeal dystrophy 2 53 40-66 1 1 
Corneal scarring 7 59 17-83 6 1 
Corneal scarring and 

interstitial keratitis 4 64 56-73 1 3 


Miscellaneous’ 16 65 44-80 7 3 


OTHER OCULAR FINDINGS 


SERUM KERATAN SULFATE, MEAN = S.D. 


CATARACT OTHER: (NG/ML) 
9 0 <2+ 0 
14 4:a,b,c,d 265 + 458 
5 5: c(2), d, e, f 258 + 129 
6 2:d,g 273 + 81 
Q 2: h{2) 245 + 107 
0 0 284 + 54 
1 3: c, j(2) 263 + 96 
2 0 229 + 72 
3 3:c, d,i 304 + 134 





“Other ocular findings are as follows: a, uveitis/glaucoma/hyphema syndrome; b, rubeosis iridis; c, corneal decompensation; d, 
glaucoma; e, calcific band keratopathy; f, myopia; g, filamentous keratitis; h, corneal hydrops; i, failed graft; and j, ulcer (bacterial or fungal). 

‘Miscellaneous corneal disease includes interstitial keratitis (n = 1), granular corneal dystrophy (n = 1), herpes simplex virus keratitis (n 
= 1), keratoglobus (n = 1), pellucid marginal comeal degeneration (n = 1), rosacea keratitis aphakia (n = 1), herpes simplex viral keratitis 
and corneal scarring (n = 1), herpes simplex viral keratitis and keratoconus (n = 1), aphakic bullous keratopathy and Fuchs’ dystrophy (n = 
1), and pseudophakic bullous keratopathy and Fuchs’ dystrophy (n = 1). 
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steps in the enzyme-linked immunosorbent in- 
hibition assay were performed exactly as previ- 
ously described.” 

Raising of ET-4-A-4 monoclonal antibody— 











Five 3- to 5-week-old Balb/c mice were im- 
munized us ‘three injections (day 1: with 
Freund’s complete adjuvant; days 21 and 92: 
without ac ) of purified, bovine steer ar- 
ticular Al. glycans." Three days after the 


dey 9: ae the spleens were re- 






were mixed 
penicillin a an 


8 x 107 melee sells in 30 aly Following 
immediate centrifugation (200 g for five min- 
utes), the pellet was resuspended in 250 pl of a 
50% solution of polyethylene glycol in RPMI 
1640 that was added in drops at 37 C with 
gentle stirring. This was followed two minutes 
later by the addition of 2.5 ml of growth medi- 
um in drops. Four minutes later, the tube was 
subjected to centrifugation (200 x g for five 
minutes) arid the cell pellet was resuspended in 
27.5 ml of growth medium. Aliquots of the cell 
suspension were cultured in hypoxanthine- 
aminopterin-thymidine medium for two weeks 
and then hypoxanthine-thymidine medium for 
an additional two weeks. Cells were then re-fed 
with growth medium that was assayed two 
weeks later using the enzyme-linked immuno- 
sorbent assay for antibody directed against 
chondroitinase ABC-treated, bovine nasal car- 
tilage D1 proteoglycan." Monoclonal cell lines 
were obtained by an intermediate cloning step 
(miniclone)® before cloning. Cells (4 x 10°) 
strongly positive for antibody activity were 
suspended in 10 ml of hypoxanthine-thymidine 
medium containing 10° mouse thymocytes 
(feeder and carrier cells), divided into 100-pl 
aliquots (five cells per well), and cultured for 
two weeks before testing again for antibody 
activity. Positive cells were then subjected to a 
formal cloning procedure." The ET-4-A-4 cell 
line was one of five different cell lines isolated 
from this fusion. Hybridoma ET-4-A-4 cells 
were expanded in female BALB/c mice and 
ascitic fluid was harvested seven to ten days 
after intraperitoneal injection." The ascitic flu- 
id’s concentration was adjusted to 1% with 


respect to bovine serum albumin, aliquoted, 
and frozen at -70 C. The ET-4-A-4 monoclone 
was identified as producing immunoglobulin 
containing y-1 heavy chains and x light 
chains." | 

Characterization of ET-4-A-4 monoclonal 
antibody—Keratan sulfate chains circulating in 
the blood were isolated by diethyl-amino-ethyl- 
cellulose-ion exchange chromatography, as 
previously described.” Specificity of the 
ET-4-A-4 and 1/20/5-D-4 monoclonal antibodies 
were compared by measuring the amount of 
keratan sulfate antigen detected in the two 
respective enzyme-linked immunosorbent in- 
hibition assays following treatment of 20 pg of 
serum-derived keratan sulfate with chondroi- 
tinase ABC," which degrades chondroitin 
sulfates and hyaluronic acid, with papain,” 
which degrades the protein core to which kera- 
tan sulfate is covalently attached, or with 0.05 
M sodium hydroxide, and 1 M sodium borohy- 
dride (8-elimination and reduction), which 
yields keratan sulfate chains free of protein, at 
least in the case of skeletal keratan sulfate. In 
addition, 20 pg of serum-derived keratan sul- 
fate was treated, as described elsewhere,” with 
keratanase from Pseudomonas, an enzyme that 
hydrolyzes ®-galactosidic linkages of nonsul- 
fated galactosy! residues to yield di-, tetra-, 
and higher oligosaccharides with a galactosy! 
residue at the reducing end. This enzyme has 
been found to degrade serum-derived keratan 
sulfate to small oligosaccharides, one of which 
contains essentially all of the antigenicity origi- 
nally present.” To determine if sulfated resi- 
dues are essential for recognition, as has been 
shown for the 1/20/5-D-4 antibody," 2 mg of 
bovine nasal cartilage D1 proteoglycan’ was 
subjected to chemical desulfation to remove the 
sulfate group on the keratan sulfate chains." 
All samples thus treated (or untreated) were 
analyzed by the enzyme-linked immunosor- 
bent inhibition assay and the amount of antige- 
nicity retained following treatment in each case 
was determined. 

The keratan sulfate chains isolated by 
diethyl-amino-ethy!-cellulose-ion exchange 
chromatography were further purified by affin- 
ity chromatography using ET-4-A-4 antibody 
coupled to cyanogen bromide-activated Sepha- 
rose CL-4B." The macromolecules thus isolated 
were analyzed for their content of galactose, 
glucosamine, and galactosamine, as previously 
described. Additionally, they were subjected 
to electrophoresis using cellulose acetate strips 
that were then stained with alcian blue or 
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Coomassie’s brilliant blue R. The mobility of 
the purified molecules was compared with that 
of skeletal keratan sulfate standards. 

International standards of skeletal keratan 
sulfate, corneal keratan sulfate, and chondroi- 
tin 4-sulfate, as well as purified bovine steer 
articular” and rat chondrosarcoma" D1 proteo- 
glycan monomers, were also used to demon- 
strate that the ET-4-A-4 monoclonal antibody 
recognized an epitope common to corneal and 
skeletal keratan sulfate. 

Statistical analyses—Correlations between 
average blood keratan sulfate levels and age, 
sex, and other criteria used to clinically assess 
the patients were determined." A one-way 
analysis of variance followed by the Scheffé 
procedure was used to determine whether av- 
erage serum keratan sulfate levels varied sig- 
nificantly (at the .05 level) with respect to 
corneal disease and other ocular findings. 


Results 


Comparison of antibody specificity—The 
type of enzyme-linked immunosorbent inhibi- 
tion assay described herein follows a protocol 
similar to that which has been used previously 
to measure levels of keratan sulfate in the 
serum of adult humans." The specificity of the 
ET-4-A-4 anti-keratan sulfate monoclonal anti- 
body used in this study was found to be essen- 
tially identical to that of the 1/20/5-D-4 anti- 
keratan sulfate antibody that was previously 
used.” Half-inhibition of color development in 
the ET-4-A-4 enzyme-linked immunosorbent 
inhibition assay was obtained with approxi- 
mately 11 ng of highly purified skeletal keratan 
sulfate per milliliter (Fig. 1, top). The purified 
skeletal keratan sulfate standard was slightly 
more antigenic (weight to weight) than the 
corneal keratan sulfate standard. All keratan 
sulfate concentrations reported in this study 
refer to keratan sulfate equivalents. Half- 
inhibition of color formation was readily ob- 
tained with bovine steer articular cartilage D1 
proteoglycan monomer at 82 ng/ml (Table 2). 
The results indicate this proteoglycan prepara- 
tion contains 13% to 14% keratan sulfate, which 
is in good agreement with chemical analyses. 

In contrast, chondroitin sulfate and rat chon- 
drosarcoma D1 proteoglycan monomer, which 
does not contain keratan sulfate,'"' produced 
no significant inhibition in either system even 
when used in excess (Table 2). 
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Fig. 1 (Thonar and associates). Inhibition curves 
obtained in enzyme-linked immunosorbent inhibi- 
tion assays performed on solutions containing vary- 
ing concentrations of purified keratan sulfate from 
costal cartilage (top) or solutions representing serial 
dilutions of human serum (bottom) containing high 
(circles), low (squares), or no detectable (diamonds) 
levels of keratan sulfate. The assays were performed, 
in all cases, using the ET-4-A-4 monoclonal antibody 
specific for keratan sulfate; all other conditions were 
unchanged. 


The ability of either the 1/20/5-D-4 antibody 
or the ET-4-A-4 antibody to recognize the ker- 
atan sulfate molecules present in human blood 
was essentially unaffected by pretreatment of 
serum-derived, purified keratan sulfate with 
chondroitinase ABC, papain, or dilute alkali 
(Table 3). Digestion of this keratan sulfate with 
keratanase, which produces only limited deg- 
radation of the keratan sulfate chain, in both 
cases caused only a minor decrease in the total 
number of antigenic sites still detected by the 
enzyme-linked immunosorbent assay. In con- 
trast, at least 98% of the antigenicity was lost 
following chemical desulfation of purified kera- 
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TABLE 2 
CONCENTRATIONS AT WHICH GLYCOSAMINOGLYCANS 
AND PROTEOGLYCANS PRODUCE 50% INHIBITION OF 
COLOR DEVELOPMENT IN THE ENZYME-LINKED 
IMMUNOSORBENT INHIBITION ASSAY 


CONCENTRATION 
REQUIRED FOR 
50% INHIBITION (NG/ML) 


GLYCOSAMINOGLYCAN 
OR PROTEOGLYCAN 


Purified keratan sulfate from porcine 


costal cartilage 11 
Purified bovine corneal keratan sulfate 16 
Bovine steer articular cartilage 

D1 proteoglycan monomer 82 
Rat chondrosarcoma D1 

proteoglycan monomer >5 x 10 
Purified chondroitin 4—sulfate >55 x 16 


tan sulfate. These results suggest that both 
monoclonal antibodies recognize a similar, if 
not identical, sulfated carbohydrate epitope on 
the keratan sulfate chain. 

The diethyl-amino-ethyl-cellulose-purified 
material, which represented greater than 98% 
of the antigenic molecules in serum, was fur- 
ther purified by affinity chromatography using 
ET-4-A-4 antibody coupled to Sepharose CL- 
4B." The purified molecules contained relative- 
ly large amounts of galactose and glucosamine, 
which make up the repeated disaccharides 
on the major portion of the keratan sulfate 
chain, and relatively little galactosamine 
(galactose:glucosamine:galactosamine ratio: 
1.0:0.9:0.06). Furthermore, following electro- 
phoresis of the purified molecules on cellulose 
acetate strips, a single band with mobility iden- 
tical to that of the skeletal keratan sulfate mole- 
cules was detected after staining of the cellu- 
lose acetate strip with alcian blue. In contrast, 
no material stained with Coomassie’s brilliant 
blue, representing protein, could be detected. 
These results provide strong evidence in sup- 
port of our contention” that the serum-derived 
molecules that cross-react with the ET-4-A-4 
antibody represent keratan sulfate chains at- 
tached to little (if any) protein. 

The levels of keratan sulfate in the blood of 
25 patients from a previously described hospi- 
tal population were determined using the 1/20/ 
5-D-4 and ET-4-A-4 antibodies independently 
(Fig. 2). The results show excellent correlation 
between the two enzyme-linked immunosor- 
bent assays (r = 0.99), further supporting the 
contention that these two monoclonal antibod- 


TABLE 3 
PERCENTAGE OF ANTIGENICITY REMAINING 
FOLLOWING ENZYMATIC OR CHEMICAL TREATMENT 
OF SERUM KERATAN SULFATE 


ANTIGENICITY REMAINING 
(%) 


TREATMENT ET-4-A-4 ASSAY 1/20/5-D-4 ASSAY 
Untreated 100 100 
Enzymatic treatments 
Chondroitinase ABC 99 102 
Papain 81 79 
Keratanase 83 85 
Chemical treatments 
B-Elimination and reduction 91 86 
Desulfation <2 <2 


ies recognize similar, if not identical, epitopes 
on the keratan sulfate molecules. 
Concentration of keratan sulfate in human 
serum—Human_ serum yielded inhibition 
curves with slopes identical to those generated 
with the purified keratan sulfate standards. 
Absorbance (A4) values corresponding to an 
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Fig. 2 (Thonar and associates). Comparison of 
keratan sulfate levels obtained for 25 human serum 
samples analyzed by two enzyme-linked immuno- 
sorbent inhibition assays performed using the 
ET-4-A-4 or the 1/20/5-D-4 monoclonal antibodies 
specific for keratan sulfate. The straight line repre- 
sents the best fit obtained using linear regression. 
The correlation coefficient (r) was 0.99. 
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inhibition of more than 20% but less than 80% 
of the absorbance value obtained for the sample 
containing no antigen (Fig. 1, bottom) were 
used to calculate the concentration of the kera- 
tan sulfate antigen in solution. The concentra- 
tions thus derived at different dilutions of the 
same sample were averaged and represent the 
concentration of keratan sulfate antigen, as is 
reported in Table 1 and Figure 3. Samples were 
run in duplicates with good reproducibility 
(S.D. < 2%). 

Serum keratan sulfate levels in 11 patients 
from whom samples were obtained on day 1 
and then again on day 3 did not vary signifi- 
cantly from day to day (day 1 mean, 241 ng/ml; 
day 3 mean, 241 ng/ml). The correlation coeffi- 
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Fig. 3 (Thonar and associates). Concentration of 
keratan sulfate in the serum of patients with macular 
corneal dystrophy or other corneal diseases. The 
patients with macularcorneal dystrophy (MCD), pseu- 
dophakic bullous keratopathy (PBK), aphakic bul- 
lous keratopathy (ABK), Fuchs’ dystrophy (FUCHS), 
keratoconus (KC), lattice corneal dystrophy (LCD), 
corneal scarring (CS), corneal scarring with intersti- 
tial keratitis (CS+IK) and other miscellaneous corne- 
al diseases (MISC) are described in Table 1. Normal 
human volunteers (N) were included as controls. 





November, 1986 


cient between the two groups was 0.96. The 
ranges of serum keratan sulfate levels were 106 
to 397 ng/ml on day 1 and 115 to 389 ng/ml on 
day 3. The maximum percent change was 26% 
(day 1, 145 ng/ml; day 3; 115 ng/ml). In nine of 
11 patients, day 1 and day 3 levels varied by 
less than 16%. 

The keratan sulfate concentration in the 
blood of patients with various diseases of the 
cornea and ina group of normal human volun- 
teers is shown in Table 1 and Figure 3. No 
keratan sulfate was detected in any of the 
patients with macular corneal dystrophy (Fig. 
3). All other patients with corneal disease had 
detectable amounts of keratan sulfate (Fig. 3). 
Statistical analysis of the means showed that 
apart from the macular corneal dystrophy 
group, which was significantly different at the 
P = .05 level from all other groups, the means 
of the normal and other individual corneal 
disease groups were not significantly different 
from each other. 

The concentration of keratan sulfate did not 
show any statistically significant age- or sex- 
related correlation within any one group. In 
addition, there was no apparent relationship 
between keratan sulfate levels and the length of 
time between testing and onset of the disease 
in any one group. More importantly, there 
were no statistically significant differences in 
any one group between the mean obtained for 
those patients who had received a corneal re- 
placement before testing and those who had 
not. The observation that keratan sulfate was 
not detected in the circulation of ten patients 
with macular corneal dystrophy who had un- 
dergone keratoplasty before testing adds con- 
siderable strength to the contention that kera- 
tan sulfate in the cornea does not contribute 
significantly to the pool of circulating keratan 
sulfate. 

Since there were no statistically significant 
differences between the means for the various 
groups of patients with corneal diseases other 
than macular corneal dystrophy, this popula- 
tion of 66 patients was subjected as a group to 
further statistical evaluation. A significant pro- 
portion (24/66) of patients with corneal diseases 
other than macular corneal dystrophy also had 
cataracts. There was no statistically significant 
difference between the mean of the keratan 
sulfate concentrations obtained for patients 
with (mean, 261 ng/ml) or without (mean, 274 
ng/ml) cataract (P = .38). Furthermore, as was 
observed within each group comprising the 
population with corneal diseases other than 
macular corneal dystrophy, there were no sta- 
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tistically significant, age-related (P = .08) or 
sex-related (P = .06) correlations within this 
population of 66 patients. 





Discussion 


Until recently," the presence of keratan 
sulfate in the blood was largely ignored. The 
recent emergence of several anti-keratan sul- 
fate monoclonal antibodies has provided new 
tools to study the metabolism of cartilage and 
corneal proteoglycans in health and disease. A 
recent report has shown that keratan sulfate 
levels in blood can be measured by an enzyme- 
linked immunosorbent assay that makes use of 
a monoclonal antibody directed against sulfat- 
ed epitopes present on both skeletal and corne- 
al keratan sulfate. Since most of the keratan 
sulfate in the body is present within the carti- 
lages, fluctuations in keratan sulfate blood lev- 
els are most likely to reflect changes in the 
metabolism of cartilage proteoglycans. Indeed, 
there is now preliminary evidence that keratan 
sulfate blood levels are elevated in patients 
with osteoarthritis,’°*! a disease characterized 
by degeneration of articular cartilages. >” The 
observation that normal sulfated keratan sul- 
fate is not present in detectable amounts in 
patients with macular corneal dystrophy sug- 
gests that the apparent error in the synthesis of 
keratan sulfate is not limited to corneal stromal 
cells but affects the chondrocytes as well. We 
will test this hypothesis as soon as a cartilage 
biopsy specimen becomes available. If, as has 
been shown for corneal stromal cells, chondro- 
cytes from those patients with an abnormality 
involving specific sulfotransferases synthesize 
unsulfated keratan sulfate, it is possible that 
this molecule that we have termed keratan” is 
present in significant amounts in the circula- 
tion. This molecule would not have been recog- 
nized by the 4-A-4 monoclonal antibody that 
seems to be specific for a sulfated moiety of the 
keratan sulfate chain. 

Little is known about the rate of disappear- 
ance of keratan sulfate molecules from the 
circulation. It remains to be established if and 
how the keratan sulfate chains are partially 
degraded in the blood. It is also unclear what 
proportion of the antigenic keratan sulfate is 
eliminated via the urine’ or hepatic receptors 
capable of recognizing and binding nonre- 
ducing galactose termini.” Intact keratan sul- 
fate chains containing sialic acid residues link- 
ed to galactose at their nonreducing end are 


likely to have much longer half-lives in the 
circulation than desialylated keratan sulfate 
chains have.” Since the monoclonal antibodies 
presently available do not differentiate be- 
tween sialylated and desialylated keratan sul- 
fate chains, separate studies are needed to 
determine if differences in the mode of clear- 
ance of keratan sulfate chains from the circula- 
tion may, in some cases, explain differences in 
serum keratan sulfate levels among patients. 

Earlier studies have suggested that sulfated 
keratan sulfate is an important component of 
the proteoglycans of cartilages in adults.” In 
osteoarthritis, a decrease in the keratan sulfate 
content of affected cartilages has been implicat- 
ed in the pathogenesis of this disorder.” 
However, there is no evidence that the inci- 
dence of osteoarthritis is higher in patients 
with macular corneal dystrophy than in the 
general population and, consequently, we con- 
tend that normal sulfated keratan sulfate is not 
essential for normal articular cartilage function 
in adults. The contention that keratan sulfate is 
not an essential functional component is fur- 
ther supported by recent observations that nor- 
mal sulfated keratan sulfate is absent from the 
articular cartilages“ and intervertebral disks” 
in some vertebrate species, for example, mice 
and rats. 

The observation that keratan sulfate is absent 
from the circulation of all 16 patients with 
macular corneal dystrophy but is present in 
normal concentrations in several other disor- 
ders affecting the cornea is of great significance 
for a number of reasons. First, the results 
suggest that an abnormality in keratan sulfate 
synthesis is present in patients with macular 
corneal dystrophy. Additional studies will help 
determine if exceptions to this rule apply and 
may help determine if, as was suggested,’ some 
heterogeneity is indeed present. Second, kera- 
tan sulfate blood levels seem to be normal in all 
other corneal diseases tested. _ 

The assay should prove most useful in diag- 
nosing macular corneal dystrophy at birth or in 
children before the appearance of corneal opac- 
ification. Keratan sulfate has been shown to be 
present in the blood of all normal infants and 
children and, as a consequence, there should 
be no difficulty in extending the use of this 
diagnostic procedure to younger patients. Vis- 
ual impairment in some patients becomes af- 
fected at birth or soon after; the corneas in 
other patients apparently remain clear until 
late in life.” The assay should help establish 
whether this heterogeneity of the clinical pic- 
ture reflects differences in the onset of the 
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abnormal synthesis of keratan sulfate and 
whether some patients with a clinical diagnosis 
of macular corneal dystrophy synthesize nor- 
mal sulfated keratan sulfate. 

We have suggested that the great majority of 
keratan sulfate molecules in the circulation rep- 
resent degradation products of cartilage 
proteoglycans." In the present study, ten of the 
16 patients with macular corneal dystrophy had 
undergone keratoplasty in one or both eyes at 
various times (one day to 5% years) before 
testing. Keratan sulfate concentrations in pa- 
tients with macular corneal dystrophy in all 
cases were less than 1% of the mean for the 
other groups. This suggests that entry of corne- 
al keratan sulfate into the circulation does not 
normally contribute significantly to the total 
amount of keratan sulfate present in the blood. 

Skeletal keratan sulfate is linked to protein 
via an N-acetylgalactosamine by an O-glyco- 
sidic bond to serine or threonine in the protein 
core, whereas corneal keratan sulfate is linked 
via N-acetylglucosamine by an N-glycosidic 
bond to asparagine.''’ The monoclonal anti- 
bodies we have used do not seem to recognize 
either of these linkage regions. Our results 
show that they are directed toward a sulfated 
epitope common to both corneal and skeletal 
keratan sulfate. The absence of this epitope 
from the serum of patients with macular corne- 
al dystrophy supports the contention that mac- 
ular corneal dystrophy is caused by an error in 
the sulfation of the lactosaminoglycan back- 
bone of the corneal keratan sulfate chains. 
Since keratan sulfate in the serum seems to be 
derived predominantly from the normal turn- 
over of cartilage,’ the results indicate that the 
inherited defect in macular corneal dystrophy 
is not restricted to the cornea (as previously 
believed), but involves the cartilages as well. 
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Aqueous Amino Acid Levels in Fuchs’ Corneal Dystrophy 


William N. Rosenthal, M.D., Miriam Blitzer, Ph.D., and Michael S. Insler, M.D. 


Eight patients with Fuchs’ corneal dystrophy 
and 11 matched senile cataract patients were 
examined at the time of surgery for aqueous 
humor amino acid levels. The cataract patients 
had amino acid levels that did not differ sig- 
nificantly from control values. The anterior 
chamber concentrations of threonine, gluta- 
mine, and arginine were found to be signifi- 
cantly increased in the patients with Fuchs’ 
corneal dystrophy. Asparagine, phosphoser- 
ine, and phosphoethanolamine were found to 
be significantly decreased in patients with 
Fuchs’ dystrophy. 


BILATERAL CORNEAL CLOUDING with epithelial 
edema and decreased sensitivity was first de- 
scribed in 13 elderly patients by Ernst Fuchs in 
1910. Without the advantage of biomicrosco- 
py, Fuchs postulated that the epithelial chang- 
es he observed were the result of endothelial 
disease. Subsequent observations by Koeppe, 
Kraupa, and Vogt disclosed a consistent corne- 
al alteration characterized by endothelial “dim- 
ples” or ‘“‘droplets.’’* In 1921, Vogt labeled the 
posterior changes as cornea guttata and identi- 
fied a continuum from posterior cornea guttata 
to epithelial edema.‘ 

Although Fuchs’ corneal dystrophy may be 
hereditary, the understanding of familial trans- 
mission is complicated by a lack of published 
research.” Pedigrees of autosomal dominance 
with variable expression according to sex have 
been reported.’* 

The uncertainty of genetic factors, the varia- 
bility of examiners, and the wide spectrum of 
clinical disease makes the strict morphologic 
diagnosis of Fuchs’ dystrophy inadequate. 
Therefore, an understanding of corneal dystro- 
phy pathogenesis must include biochemical 
analysis, tissue studies, and pathophysiologic 
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testing.” This study uses chromatographic 
amino acid analysis to compare aqueous fluid 
samples from patients with senile cataract and 
Fuchs’ corneal dystrophy, and to identify an 
amino acid composition unique to Fuchs’ cor- 
neal dystrophy. 


Material and Methods 


In the initial phase of experimentation, eight 
phakic patients with the characteristic clinical 
diagnosis of advanced Fuchs’ corneal dystro- 
phy underwent penetrating keratoplasty. Each 
of the patients manifested severe end-stage 
disease with diffuse stromal and epithelial in- 
volvement.” During keratoplasty, a partial 
thickness trephination and aqueous paracente- 
sis was performed through the corneal groove. 
Approximately 50 to 100 ul of aqueous fluid 
was aspirated and immediately frozen at —70 
C. Similar samples were obtained from 11 age- 
matched patients undergoing senile cataract 
extraction. Atraumatic paracentesis was per- 
formed prior to surgical entry of the globe, and 
50 to 100 ul of aqueous fluid was aspirated. 
Again, the fluid samples were immediately fro- 
zen at —70 C. All patients were well nourished 
and had no history of ocular surgery or under- 
lying systemic disease. 

In the second phase of the study, the aque- 
ous fluid samples were analyzed for free amino 
acid content. The specimens were deprotein- 
ized by standard technique with sulfosalicylic 
acid, and the amino acids were stained with 
triketohydrindene hydrate solution. The pre- 
pared samples were analyzed in an amino acid 
analyzer. T-tests for separate and pooled vari- 
ances and the Levene F-test for equality of 
variance were performed. 


Results 


Chromatographic testing detected 24 amino 
acids in sufficient quantity for statistical analy- 
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TABLE 2 
AQUEOUS AMINO ACID LEVELS IN NORMAL 
ADULTS* AND CATARACT PATIENTS 








MEAN 
AQUEOUS 
CONCENTRATIONS 
(NMOL/ML} 

NORMAL CATARACT 

ADULTS* PATIENTS 95% CONFIDENCE 
AMINO ACIDS {N = 30} (N = 11) INTERVAL 
Taurine 66.00 48,18 40.42 to 55.95 
Glutamic acid 9.00 9.64 6.86 to 12.41 
Threonine 128.00 5.82 3.85 to 7.79 
Proline 44.00 27.18 22.21to 32.16 
Glycine 24.00 31.82 20.94 to 42.70 
Alanine 306.00 254.82 228.52 to 281.12 
Valine 285.00 283.82 238.75 to 328.89 
Cystine 14.00 24.73 16.87 to 32.58 
isoleucine 65.00 73.82 59.12 to 88.52 
Leucine 139.00 13864 112.62 to 164.65 
Tyrosine $1.00 113.55 96.55 to 130.54 
Phenylalanine 93.00 104.36 88.48 to 120.24 
Lysine 159.00 127.64 109.30 to 145.98 
Histidine 67.00 67.91 42.44 to 93.38 
Arginine 105.00 96.38 80.14 to 112.58 
Serine and glutamine 824.00 751.64 651.88 to 851.39 





“Adapted trom Ehlers and Schonheyder."' 


Discussion 








TABLE 1 
SUMMARY OF CLINICAL DATA 
MEAN 
AQUEOUS CONCENTRATIONS 
(NMOL/ML) 

CATARACT FUCHS’ DYSTROPHY 

PATIENTS PATIENTS 
AMINO ACIDS (N = 11) (N = 8) 
Phosphoserine 34.00 16.25 
Taurine 48.18 36.17 
Phosphoethanoi 8,29 4.37 
Threonine. 5.82 123.86 
Serine 110.64 108.25 
Asparagine 106.45 29.00 
Glutamic acid. 9.64 10.60 
Glutamine — 640.99 845.83 
Proline 27.18 31.25 
Glycine. 31.81 30.38 
Alanine 254.82 285.62 
Butyric acid 22.89 23.00 
Valine 283.82 261.87 
Cystine 24.73 25.75 
Methionine §2.75 33.83 
Cystathionine 23.37 27.00 
Isoleucine 73.82 73.75 
Leucine 138.64 140.50 
Tyrosine 113.54 118.13 
Phenylalanine 104.36 89.32 
Ornithine 34.91 27.38 
Lysine 127.64 132.88 
Histidine 67.91 67.75 
Arginine 96.36 127.50 





sis (Table 1). As indicated by Student t-test, the 
aqueous amino acid values obtained from the 
senile cataract patients correlated closely to the 
values for 30 normal adults published by Ehlers 
and Schonheyder" in 1974 (Table 2). Because of 
this correlation, the amino acid content in aq- 
ueous fluid of senile cataract patients can be 
assumed to represent the nondiseased ocular 
State. 

When comparing the mean aqueous amino 
acid concentrations from Fuchs’ dystrophy to 
those of senile cataract patients, a highly signif- 
icant statistical variance (P<.005) was detected 
for three amiino acids: threonine, asparagine, 
and glutamine. Probable significant variance 
(P<.05) was found for three additional amino 
acids: phosphoserine, phosphoethanolamine, 
and arginine (Table 3, Figure). 


Human experimentation in the biochemical 
nature of Fuchs’ corneal dystrophy has been 
limited. In 1979, Bramsen and Stenbjerg” de- 
tected increased serum and aqueous fibrinogen 
split products in Fuchs’ dystrophy patients 


l TABLE 3 
AQUEOUS AMINO ACID CONCENTRATIONS 
IN FUCHS’ DYSTROPHY AND CATARACT PATIENTS 





MEAN AQUEOUS CONCENTRATIONS 
(N MOL/ML} 


FUCHS’ DYSTROPHY CATARACT 


AMINO ACID PATIENTS PATIENTS = P-VALUE 
Threonine 123.86 5.82 0001 
Asparagine 29.00 106.45 001 
Glutamine 845.83 640.99 005 
Phosphoserine 16.25 34.00 016 
Phosphoethanolamine 4,37 8.29 023 
Arginine 127.50 96.36 .006 
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when compared to a control group of cataract 
patients. Similar studies by Reiss and Bourne” 
failed to confirm this finding. Although recent 
reports indicate the presence of fibrinogen- 
fibrin complexes in the Descemet’s membranes 
of corneas with Fuchs’ dystrophy, the role of 
fibrinogen degradation and _ antifibrinolytic 
therapy is uncertain.“ 

Fuchs’ corneal dystrophy is an ocular disease 
in which endothelial function is impaired. Ani- 
mal studies by Thoft and Friend” have shown 
that disruption of the endothelium results in 
altered amino acid transport. In their study, 
endothelial scraping yielded a 500% increase in 
the amount of aminoisobutyric acid crossing 
the anterior stromal surface, as well as a 160% 
increase in aqueous fluid concentration. A 
number of other animal studies have also ex- 
plored the aqueous fluid dynamics in relation 
to amino acid concentrations and transport. !®"" 
In a comparison of serum and aqueous amino 
acids, Reddy, Thompson, and Chakrapani® 
noted an active secretion across the blood- 
aqueous barrier in various mammalian species. 
Subsequent work by Reddy” used C-14 labeled 
cycloleucine to demonstrate a saturable trans- 
port mechanism for intraocular amino acids. 
Amino acid concentration studies performed 
on various corneal tissues indicated the pres- 
ence of an energy-dependent corneal transport 
process that is both saturable and inhibited by 
ouabain.” l 

Human aqueous fluid studies have been re- 
stricted for ethical reasons and the inability to 
obtain material from normal eyes.” In the only 
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published study on normal human eyes, Ehlers 
and Schonheyder! reported examining 30 
adults for aqueous amino acid content using 
chromatographic techniques. They found that 
aqueous amino acid concentrations remained 
stable throughout the progressive stages of 
cataract disease. Later work by these authors 
detected no change in amino acid concentra- 
tions between incipient cortical cataracts and 
mature cataracts.”*? Other investigators have 
reported that the aqueous amino acid composi- 
tion in senile cataract disease closely approxi- 
mates that of normal persons.™ 

In our study, the mean amino acid concentra- 
tions from 11 senile cataract patients were com- 
pared to Ehlers and Schonheyder’s published 
data for 30 normal patients. Statistical analysis 
by f-test showed close correlation between the 
two groups (Table 2). Based on these results, 
the cataract patients were used as a control set. 

With the advent of ion exchange and high 
performance liquid chromatography, a rapid 
and accurate analysis can be performed on 
small samples of aqueous humor.” To date, 
only a few studies of free amino acids in the 
human aqueous and plasma can be found.” 
The understanding that plasma amino acid 
concentrations are altered in the hereditary 
retinal diseases of gyrate atrophy and retinitis 
pigmentosa” prompted the investigation and 
comparison of aqueous and plasma amino acid 
concentrations in the tapetoretinal degenera- 
tions. Ehlers” concluded that, for most 
substances, a transport process from human 
plasma to aqueous takes place. Similar human 
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Figure (Rosenthal, Blitzer, 
and Insler). Distribution of 
aqueous amino acid levels in 
Fuchs’ dystrophy patients 
and matched cataract pa- 
tients were significantly al- 
tered for the above amino 
acids. 
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studies were expanded to include other chronic 
ocular disorders. In 1975, Schonheyder, Ehlers, 
and Hust’s observation that aqueous/plasma 
amino acid ratios remained constant in several 
pathologic conditions” led to the belief that the 
ratio determination was of little diagnostic or 
clinical importance. 

With evidence of active amino acid transport 
within the eye, attempts have been made to 

acteristic transport mechanisms. 
Through statistical factor analysis of aqueous 
and plasma am no acid concentrations, Ehlers, 
Kristensen, and Schonheyder® found six fac- 
tors which correlated to specific amino acids. 
They postulated that the theoretic results were 
consistent with the existence of six indepen- 
dent amino acid transport systems. In rabbit 
and monkey studies, Reddy” identified carrier 
systems for acidic, basic, and neutral amino 
acids. 

The present study is the first to demonstrate 
an altered free amino acid concentration in the 
aqueous of Fuchs’ corneal dystrophy. For six 
amino acids, the mean aqueous concentrations 
varied significantly between senile cataract and 
Fuchs’ dystrophy patients. Two of the six 
amino acids (arginine and glutamine) corre- 
sponded to the second transport factor of Ehl- 
ers, Kristensen, and Schonheyder, thought to 
be responsible for the transmission of lysine, 
histidine, arginine, and glutamine.” The re- 
maining four amino acids (threonine, aspara- 
gine, phosphoserine, and phosphoethanola- 
mine) did not conform to a known transport 
pathway. These six amino acids could not be 
identified with one fundamental acidic, basic, 
or neutral carrier system. Given the findings of 
previous animal research, varying aqueous 
amino acid concentrations are probably a result 
of disrupted endothelial transport mecha- 
nisms.” This finding is supported by reports of 
increased aqueous arginine in cases of congeni- 
tal glaucoma and mucopolysaccaridosis with 
corneal endothelial damage.” Although the en- 
dothelial changes of Fuchs’ dystrophy are sus- 
pect, the possibility of impaired ciliary epitheli- 
al transport cannot be eliminated. 

This study characterizes an altered aqueous 
fluid milieu in Fuchs’ corneal dystrophy. A 
unique aqueous fluid biochemical environ- 
ment, if demonstrated, suggests that amino 
acid analysis should be used in the diagnosis 
and characterization of the disease process. 
These results suggest that Fuchs’ corneal dys- 
trophy involves detectable biochemical change. 








f: 
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The Clinical Characteristics and Course of Adult 
Gonococcal Conjunctivitis 


W. Lee Wan, M.D., Glen C. Farkas, M.D., William N. May, M.D., 
and Jeffrey B. Robin, M.D. 


We studied 21 cases of adult conjunctivitis 
caused by Neisseria gonorrhoeae, confirmed by 
either Gram’s stain or culture, that were seen 
between 1972 and 1986. The patients, typically 
young men, had irritation or pain, a copious 
purulent discharge, and marked conjunctival 
inflammation. Keratitis, anterior chamber in- 
flammation, periocular edema and tenderness, 
gaze restriction, and preauricular lymphade- 
nopathy were common. All patients were hos- 
pitalized and treated with high doses of paren- 
terally administered antibiotics. Two patients 
had severe ulcerative keratitis at initial exami- 
nation, which ultimately resulted in light- 
perception visual acuity, despite antibiotic 
therapy and keratoplasty. In the remainder of 
the patients, corneal involvement was milder 
and transient, and treatment with parenteral 
penicillin and topical antibiotics was uniform- 
ly effective in reversing the course of the infec- 
tion and preventing significant visual loss. 
Careful ophthalmologic and microbiologic 
monitoring is suggested to prevent possible 
complications caused by pencillin-resistant 
strains. 


INFECTION by Neisseria gonorrhoeae is a major 
cause of morbidity throughout the world. 
While the incidence of gonorrhea in the United 
States has declined slowly since peaking in 
1975, it remains the most common reportable 
infection in this country; over 800,000 cases 
were reported in 1985,' and this probably repre- 
sents less than one half of the actual number of 
cases. 
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Despite the overall frequency of gonococcal 
infections, ocular involvement is rare. Gono- 
coccal ocular disease can be divided into two 
distinct forms, one affecting neonates and the 
other affecting sexually active adults. With ma- 
ternal antenatal screening and topical antibiotic 
prophylaxis, gonococcal ophthalmia neonato- 
rum has been nearly eliminated.’ Although 
national figures for adult gonococcal conjuncti- 
vitis are not maintained, it also appears to be 
infrequent; a recent series of 700 cases of pa- 
tients with acute conjunctivitis disclosed only 
four cases by N. gonorrhoeae.’ 

Adult gonococcal conjunctivitis is most fre- 
quently transmitted by direct or manual contact 
with infected urine or genital secretions. Since 
the organism can survive for short periods of 
time outside the body, fomite transmission 
may be possible.* However, many of the previ- 
ously published descriptions of this disease 
have reported infections from the use of urine- 
containing eyedrops as a folk remedy”® or from 
accidental inoculation by laboratory speci- 
mens.’ Such unusually transmitted infections 
may not be typical of the more common, sexu- 
ally transmitted disease. 

In the eye, N. gonorrhoeae causes an extremely 
profuse, hyperpurulent discharge accompa- 
nied by severe conjunctival chemosis and injec- 
tion, eyelid swelling and erythema, and epithe- 
lial or stromal keratitis. Severe or inadequately 
managed cases may progress to ulcerative kera- 
titis and perforation, although reports of such 
cases are rare in the recent literature. ™”? Earlier 
recommendations for the treatment of adult 
gonococcal conjunctivitis were similar to those 
for any other localized gonococcal infection, 
that is, a single dose of intramuscular penicil- 
lin. However, because of the potential severity 
of corneal involvement, the Centers for Disease 
Control issued the recommendation that all 
patients with adult gonococcal conjunctivitis be 
treated with hospitalization and a five-day 
course of high doses of parenterally adminis- 
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tered antibiotics.“ To date, however, the effica- 
cy of this regimen has not been reviewed. 

To evaluate the clinical characteristics, 
course, and outcome of patients with this infec- 
tion, we did a retrospective study of 21 adults 
with acute conjunctivitis caused by N. gonor- 
rhoeae. 


Subjects and Methods 


We reviewed the records of patients seen in 
the Department of Ophthalmology at the Los 
Angeles County-University of Southern Cali- 
fornia Medical Center and at the Estelle Doh- 
eny Eye Foundation to identify those having 
the diagnosis of gonococcal conjunctivitis or 
keratitis between 1972 and 1986. The selected 
patients were all more than 12 years of age; 
additionally, they had either a conjunctival or 
corneal smear that disclosed intracellular gram- 
negative diplocci, or a culture that yielded N. 
gonorrhoeae from at least one eye. Patients for 
whom the clinical or laboratory record was 
inadequate, or who left the hospital against 
medical advice before the completion of thera- 
py, were excluded. 

All of the patients included in this study had 
been admitted to the hospital for parenteral 
administeration of antibiotics. The following 
information was obtained from each patient’s 
records: age, sex, date of initial examination, 
duration and nature of symptoms, associated 
venereal diseases, preceding antibiotic treat- 
ment, Gram’s stain and culture results, ‘initial 
visual acuity, initial ophthalmologic findings, 
length and type of treatment, final visual 
acuity and findings, and duration of follow-up. 
Each patient had undergone a complete oph- 
thalmologic examination at the slit lamp. A 
Venereal Disease Research Laboratory test for 
syphilis was performed routinely on most pa- 
tients. 

Bacteriologic specimens had been obtained 
by swabbing the conjunctiva with a sterile, 
cotton-tipped applicator. Gram’s stain was 
considered positive for N. gonorrhoeae if typical 
intracellular gram-negative diplococci were ob- 
served. Additional specimens for culture were 
plated directly onto blood and chocolate agar or 
Thayer-Martin medium. Cultures that yielded 
N. gonorrhoeae were tested for B-lactamase 
production using the rapid acidometric 
method.” 


Results 


Twenty-eight eyes from 21 patients were in- 
cluded in this study; one patient (Patient 16) 
was anophthalmic, having undergone enuclea- 
tion of the other eye six years previously be- 
cause of trauma. Only one of these patients had 
been referred to the Estelle Doheny Eye Foun- 
dation; the remainder came directly to the Los 
Angeles County-University of Southern Calif- 
oria Medical Center. There were no reported 
common contacts among the patients. 

The characteristics of the patients at the ini- 
tial examination are summarized in Table 1. The 
median patient age was 22 years (range, 15 to 
54 years). Fourteen (67%) of the 21 patients 
were between 20 and 26 years old. Seventeen 
patients (81%) were male and four (19%) were 
female. 

Seven cases (33%) occurred between 1972 
and 1976. No cases were found between 1977 
and 1981, while the remaining 14 cases (67%) 
have occurred since 1982. We noted a distinct 
seasonal variation, with 18 (86%) of the 21 cases 
occurring during the warmer portion of the 
year, March through October. 

The median duration of ocular symptoms 
before the patient came to us for treatment was 
four days (range, one to 14 days). Although 
three of the patients (Patients 2, 5, and 11) had 
been treated previously with single doses of 
intramuscular procaine penicillin G and topical 
antibiotics, they nevertheless developed pro- 
gressive ocular involvement that required hos- 
pitalization and more aggressive parenteral 
therapy. 

None of the included patients reported the 
use of urine eyedrops or exposure to a laborato- 
ry specimen. Although a few patients did re- 
port a history of contamination with genital 
secretions, most denied any known source of 
infection. Two patients reported ocular injuries 
that occurred within the week before their con- 
junctival infections. One patient (Patient 8) had 
sustained a corneal acid burn of undocumented 
severity six days before we saw him, which had 
been treated topically with corticosteroids. The 
cornea became infected, progressing to perfo- 
rating ulcerative keratitis within six days (Fig- 
ure). Another patient (Patient 20) reported hav- 
ing a wooden foreign body in the cornea three 
days before our initial examination, with a 
resultant infection. No foreign body was found 
at the time of examination. 
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TABLE 1 
PATIENT CHARACTERISTICS” 
DATE OF 
PATIENT NO. INITIAL AFFECTED PREVIOUS GENITOURINARY 
AGE (vas), SEX EXAMINATION EYE TREATMENT" INFECTION VDRL 
1, 20, F 10/72 LE Erythromycin orally Vaginitis = 
for 7 days 
2, 24, M 12/72 Both Procaine penicillin G, 4.8 M.U. LM. Urethritis’ = 
3 days previously, topical gentamicin 
3,19, M 5/73 R.E. None Urethritis’ ~ 
4, 23, M 3/74 R.E. None Urethritis,’ - 
proctitis’ 
5, 22, M 5/74 Both Procaine penicillin G, 4.8 M.U. LM. None + 
1 day previously, topical sulfacetamide 
6, 22,M 10/74 Both None None NLA. 
7, 54,M 5/76 L.E. None None -- 
8, 33, M 4/82 L.E. Topical prednisolone None N.A. 
9, 26, M 1/83 R.E. None Urethritis’ ~ 
10, 20, M 3/83 Both None Urethritis’ -= 
11,15, M 3/84 RE. Procaine penicillin G, 2.4 M.U. LM. None ~ 
1 day previously, topical bacitracin 
12,31,M 8/84 Both Dicloxacillin orally for 1 day; Urethritis? — 
topical sulfacetamide, bacitracin 
13, 26, M 9/84 R.E. None Urethritis’ + 
14, 21, M 10/84 Both None None + 
15, 24, M 1/85 R.E. None None - 
16, 20,M 4/85 L.E.' None Uretiritis’ —~ 
17, 18, F 8/85 R.E, None None = 
18, 24,M 8/85 Both None Urethritis - 
19, 37, F 8/85 LE. None None ae 
20, 20,M 8/85 Both None Urethritis’ a 
21, 20, F 4/86 LE, None Urethritis, = 
vaginitis 


POAN ONNAN T a TST NO TE an ar NTO TN TT EE A aannaaien elemrmmteceaaenamnaemasannneedaeaminianemaanenaaen meneame 


“MIU. indicates million units; LM., intramuscularly; and N.A., not available, 


‘Culture positive for Neisseria gonorrhoeae. 


Ten (59%) of the 17 male patients had concur- 
rent urethritis; cultures were obtained from 
nine of these patients and were positive for N. 
gonorrhoeae. There was one patient (Patient 4) 
with concurrent gonococcal proctitis, urethri- 
tis, and conjunctivitis. Two of the four female 
patients had concurrent vaginitis, but speci- 
mens were not obtained for culture. No cases of 
gonococcal pharyngitis were encountered. In 
all, 12 of the 21 patients (57%) had genitouri- 
nary infections that were confirmed or presum- 
ably caused by N. gonorrhoeae. In three (16%) of 
the 19 patients who were tested with the Ven- 
ereal Disease Research Laboratories test results 


were positive, although none was noted to 
have active clinical syphilis. | 

The clinical characteristics of the infected 
eyes are summarized in Table 2. Eight (38%) of 
the 21 patients had bilateral involvement. Of 
the 13 unilateral cases, seven involved the right 
and six involved the left eye. Initial visual 
acuity was generally good. Excluding the 
anophthalmic patient, 15 of the 28 eyes (54%) 
had initial visual acuity of 20/40 or better, while 
only three (11%) had less than 20/200 visual 
acuity. Two of the latter eyes had perforating 


ulcerative keratitis at the time of our initial = 


examination. In nearly all of the 21 patients the 
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Figure (Wan and associates). Patient 8, The left eye 
at initial examination. Note the hyperpurulent exu- 
date, as well as the severe conjunctival injection and 
chemosis. A perforating corneal ulcer is present 
superiorly. The patient eventually underwent lamel- 
lar keratoplasty, but was left with visual acuity of 
light perception. 


conjunctival inflammation was severe and ac- 

companied by a copious purulent or mucopu- 
rulent discharge. Only one patient (Patient 9) 
was described as having only mild inflamma- 
tion and a watery discharge. 

The degree of corneal involvement was high- 
ly variable. Two patients (Patients 6 and 8) had 
perforating ulcerative keratitis at the time of 
the initial examination (Figure), and four eyes 
in three patients were noted to have superficial 
or epithelial ulceration. Many other patients 
demonstrated stromal edema, subepithelial in- 
filtrates, or punctate staining. In all, 18 (64%) of 
the 28 eyes in 14 of the patients had some 
corneal involvement. Eight (29%) of the eyes in 
six of the patients were noted to have anterior 
chamber inflammation, and 20 (71%) of the 28 
eyes in 17 of the patients were noted to have 
periocular edema. The presence of gaze restric- 
tion or preauricular lymphadenopathy was fre- 
quently noted, but was not recorded in all 
cases. 

Twenty-six (96%) of the 27 eyes that we stud- 
ied microbiologically had smears demonstrat- 
ing gram-negative intracellular diplococci. 
Twenty-four eyes (89%) had cultures that yield- 
ed N. gonorrhoeae. Gram’s stain was thus posi- 
tive in 23 (96%) of the 24 eyes that had culture- 
proven gonococcal conjunctivitis. We did 
not encounter any cases caused by either 


penicillinase-producing N. gonorrhoeae or other 
clinically significant penicillin-resistant strains, 
although results of testing for chromosomally 
mediated resistance were not available in all 
cases. 

The antibiotic treatment administered to each 
patient is summarized in Table 3. All patients 
were hospitalized for intensive parenteral ther- 
apy. None of the patients had a history of 
penicillin allergy, nor did any develop an aller- 
gic reaction to the antibiotics used. The two 
patients with perforating ulcerative keratitis 
were treated with intravenous ampicillin (Pa- 
tient 6) or with intravenous gentamicin and 
methicillin and later ampicillin (Patient 8). One 
patient was treated with 600,000 units of intra- 
muscular procaine penicillin G, administered 
every 12 hours for four days. The remaining 
patients were treated with intravenous aque- 
ous penicillin G, in doses ranging from 4 to 20 
million units daily in divided doses. The medi- 
an duration of intravenous treatment was five 
days (range, four to seven days). There was no 
progression of the infection after the initiation 
of intravenous penicillin therapy, and with the 
exception of the two patients who had perfora- 
tion at our initial examination, all of the pa- 
tients demonstrated improvement beginning 
on the second day of parenteral therapy. 

Several topical antibiotics were used, includ- 
ing sulfacetamide, gentamicin, chlorampheni- 
col, and polymyxin B-gramicidin-neomycin 
and specially prepared, fortified bacitracin and 
gentamicin. In some cases, topical antibiotic 
therapy was combined with frequent saline 
solution irrigation. We did not find any correla- 
tion between the topical therapy used and the 
subsequent clinical course. 

The available follow-up data on our patients 
are summarized in Table 4. The median dura- 
tion of follow-up was one week (range, four 
days to 33 months); only nine patients returned 
for their follow-up appointments after dis- 
charge. Twenty-six (93%) of the 28 eyes 
achieved a final visual acuity of 20/50 or better. 
These all had minimal or transient corneal in- 
volvement on initial examination, and demon- 
strated no visually significant long-term seque- 
lae. The two patients with poor final visual 
acuity were those who initially had perforating 
ulcerative keratitis. These patients underwent 
penetrating (Patient 6) or lamellar (Patient 8) 
keratoplasties; these eventually failed, result- 
ing in light perception visual acuity. 
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TABLE 2 
CLINICAL CHARACTERISTICS” 


PATENT AFFECTED VISUAL 


NO. EYE ACUITY CORNEAL INVOLVEMENT 
1 LE 20/40 None 
2 R.E. 20/20 Punctate staining 
LE: 20/30 Punctate staining 
3 RE. C.F. Stromal edema 
4 RE 20/50 Punctate staining 
5 R.E. 20/20 None 
GE 20/20 None 
6 R.E. L.P. Perforation 
LE. 20/70 None 
7 LE. 20/70 None 
8 LE: C.F. Perforation 
9 R.E. 20/20 None 
10 R.E. 20/30 Punctate staining, 
subepithelial infiltrates 
L.E. 20/20 _ None 
14 R.E. 20/200 Superficial ulceration 
12 R.E. 20/25 Superficial ulceration 
LE: 20/70 Superficial ulceration, 
stromal edema 
13 RE. 20/50 None 
14 R-E: 20/50 Punctate staining 
| LAE: 20/40 Punctate staining 
15 R.E. 20/100 Punctate staining 
16 LE —_ _ 
17 RE. 20/100 Stromal edema 
18 R.E. 20/40 Punctate staining, 
| subepithelial infiltrates 
LE. 20/40 Punctate staining, 
subepithelial infiltrates 
19 i 20/30 None 
20 RE. 20/20 None 
L.E. 20/40 Superficial ulceration 
21 LE, 20/100 Punctate staining 
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*CF indicates counting fingers; L.P., light perception; and N.A., not available. 


‘Anophthalmic following enucleation. 


Discussion 


Previous series of independent cases of adult 
gonococcal conjunctivitis included either six” 
or seven” patients. Reports of groups of ten 
cases® and 13 cases? associated with the use of 
urine eyedrops have been published, and in 
Africa, one outbreak of 16 severe cases was 
recently reported.” In the present study, we 
retrospectively reviewed the clinical character- 


istics, course, and outcome of 21 adult patients 
with gonococcal conjunctivitis. To our knowl- 
edge, this is the largest reported series of this 
disease. 

The distribution of gonococcal conjunctivitis 
in our study is similar to the overall distribu- 
tion of other gonococcal infections. We ob- 
served a predominance in male patients (81%) 
between 20 and 26 years of age (67%); these are 
the sex and age groups at highest risk for 
genitourinary gonorrhea." 
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TABLE 3 
ANTIBIOTIC THERAPY 
PATIENT NO. SYSTEMIC THERAPY* TOPICAL THERAPY’ 
1 Aqueous penicillin G 5 M.U. LV. every 6 hrs for 5 days, Sulfacetamide 
followed by 1 dose of benzathine penicillin G 4.8 M.U. I.M. and saline irrigation 
2 Procaine penicillin G 4.8 M.U. LM., Sulfacetamide and gentamicin 
followed by 0.6 M.U. LM. every 12 hrs for 3 days, 
followed by tetracycline 250 mg orally every 6 hrs for 6 days 
3 Aqueous penicillin G 1 M.U. L.V. every 4 hrs for 5 days, Sulfacetamide 
followed by penicillin V 500 mg orally every 6 hrs for 5 days 
4 Aqueous penicillin G 1 M.U. I.V. every 4 hrs for 2 days, Sulfacetamide 
followed by procaine penicillin G 1.5 M.U. I.M. and saline irrigation 
with probenecid 1 g orally daily for 2 days 
5 Aqueous penicillin G 10 M.U. IV. every 12 hrs for 2 days, Chloramphenicol! 
followed by procaine penicillin G 4.8 M.U. L.M. and sulfacetamide 
with probenecid 1 g orally daily for 2 days 
6 Ampicillin 1 g LV. every 6 hrs for 5 days, Neosporin 
followed by penicillin V 250 mg orally every 6 hrs for 19 days and saline irrigation 
7 Aqueous penicillin G 1.2 M.U. ILV. every 4 hrs for 4 days, Chloramphenicol 
followed by penicillin V 500 mg orally every 4 hrs for 14 days and saline irrigation 
8 Gentamicin 80 mg I.V. every 8 hrs & methicillin 1 g LV. every 6 hrs for 4 days, Unknown 
followed by ampicillin 2 g 1.V. every 6 hrs for 14 days 
9 Aqueous penicillin G 2 M.U. LV. every 4 hrs for 5 days Fortified bacitracin 
10 Aqueous penicilin G 3 M.U. LV. every 4 hrs for 3 days, Fortified bacitracin 
followed by 1 dose of benzathine penicillin G 4.8 M.U. LM. 
11 Aqueous penicillin G 1 M.U. LV. every 6 hrs for 6 days Fortified bacitracin 
and fortified gentamicin 
12 Aqueous penicillin G 2.5 M.U. LV. every 6 hrs for 6 days, Fortified bacitracin 
followed by penicillin V 500 mg orally every 6 hrs for 5 days and saline irrigation 
13 Aqueous penicillin G 2.5 M.U. LV. every 6 hrs for 4 days Fortified bacitracin 
and saline irrigation 
14 Aqueous penicillin G 2 M.U. I.V. every 4 hrs for 5 days, Fortified bacitracin 
followed by 1 dose of benzathine penicillin G 4.8 M.U. LM. 
15 Aqueous penicillin G 2 M.U. LV. every 4 hrs for 5 days Fortified bacitracin 
16 Aqueous penicillin G 2 M.U. LV. every 4 hrs for 6 days Fortified bacitracin 
17 Aqueous penicillin G 2 M.U. I.V. every 4 hrs for 6 days, Fortified bacitracin 
followed by 1 dose of procaine penicillin G 4.8 M.U. LM. 
with probenecid 1 g orally 
18 Aqueous penicillin G 2 M.U. LV. every 4 hrs for 6 days, Chioramphenicol 
followed by 1 dase of procaine penicillin G 4.8 M.U. LM. 
with probenecid 1 g orally 
19 Aqueous penicillin G 2 M.U. I.V. every 4 hrs for 5 days, Fortified bacitracin 
followed by 1 dose of procaine penicillin G 4.8 M.U. I.M. 
with probenecid 1 g orally 
20 Aqueous penicillin G 2 M.U. IV. every 4 hrs for 5 days Fortified bacitracin 
21 Aqueous penicillin G 2 M.U. I.V. every 4 hrs for 5 days Fortified bacitracin 
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"Sulfacetamide sodium 30%, gentamicin sulfate 0.3%, chloramphenicol 0.5%, and Neosporin (polymyxin B sulfate 10,000 units/ml, 
gramicidin 0.025 mg/ml, and neomycin sulfate 1.75 mg/ml) are commercially available solutions. Fortified bacitracin at 10,000 units/ml and 
fortified gentamicin sulfate at 14 mg/mi are specially prepared in high concentrations. 
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TABLE 4 
FOLLOW-UP EXAMINATION DATA 





AFFECTED 
PATIENT NO. LAST ViSIT* EYE 
1 4 wks L.E. 
2 2 wks R.E. 
L.E. 
3 5 days R.E. 
4 4 days R.E. 
5 1 wk R.E. 
GE, 
6 33 mo R.E. 
GE. 
7 t wk LE. 
8 12 mo L.E. 
9 1 wk R.E. 
10 2 wks R.E. 
L.E. 
11 1 wk R.E. 
12 6 wks R.E. 
LE. 
13 4 days RE, 
14 2 wks RE: 
LE. 
15 4 days R.E. 
16 6 days LE. 
17 6 days R.E. 
18 2 wks R.E. 
LE: 
19 2 wks LE. 
20 5 days R.E. 
LE. 
21 4 days LE; 


VISUAL 
AcuITY’ PERSISTENT CHANGES AT LAST VISIT 

N.A. Conjunctival injection 

N.A. Mild punctate keratopathy 

N.A. Mild punctate keratopathy 
20/30 Conjunctival injection 
20/30 Conjunctival injection 
20/20 None 

20/20 None 

LF Failed penetrating keratoplasty 
20/25 None 

20/30 Conjunctival injection 

L.P. Opacified lamellar keratoplasty 
20/20 Conjunctival injection 
20/20 Subepithelial infiltrates 
20/20 None 

20/50 Stromal infiltrate 

20/20 None 

20/30 None 

20/40 Conjunctival injection 
20/20 Conjunctival injection 
20/20 Conjunctival injection 
20/40 Punctate staining 

— None 

20/20 Conjunctival injection 
20/25 Subepithelial infiltrates 
20/25 Subepithelial infiltrates 
20/20 Conjunctival injection 
20/20 Conjunctival injection 
20/40 Conjunctival injection 
20/30 Conjunctival injection 





*interval between initial examination and last recorded examination. 


'C.F. indicates counting fingers; L.P. light perception; and N.A., not available. 


*Anophthalmic following enucleation. 


Our series highlights an increasing number 
of cases over the past five years. In contrast, no 
cases were found between 1977 and 1981, de- 
spite a peak in the national incidence of gono- 
coccal infections in 1975. Because we could not 
confirm that the patients identified in this se- 
ries included all cases of gonococcal conjuncti- 
vitis seen during the study period, this does 
not necessarily reflect the actual occurrence of 
ocular disease. The increasing incidence of 
gonococcal conjunctivitis observed in our se- 
ries may reflect bias from several factors, in- 
cluding changing referral patterns of patients 
at risk for gonorrhea to the public health care 
system, increased awareness of venereal dis- 


ease and gonococcal conjunctivitis, and im- 
proved reporting and record-keeping. Howev- 
er, adult gonococcal conjunctivitis may indeed 
be increasing in incidence, possibly because of 
changing sexual practices, despite the declin- 
ing overall incidence of genitourinary gonor- 
rhea. 

A seasonal peak in the incidence of gonor- 
rhea during the warmer months has been pre- 
viously noted.” Our study included a prepon- 
derance of cases in the spring and summer, 
despite the relatively temperate climate in our 
area. 

More than one half of our patients had signs | 
and symptoms of genitourinary gonorrhea; > 
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nine of these had genital cultures positive for 
N. gonorrhoeae. The conjunctivitis in these pa- 
tients presumably developed from autoinfec- 
tion through secretions or fomites. The mode of 
transmission in the remaining patients could 
not be determined from the available records, 
but direct inoculation from the genital secre- 
tions of a sexual partner is the most likely 
route. 

The Gram stain was highly sensitive, failing 
to detect N. gonorrhoeae in only one culture- 
positive case. Three culture-negative cases 
were included in our study on the basis of 
positive Gram staining alone. It is possible that 
unreported previous antibiotic therapy may 
have prevented the subsequent growth of N. 
gonorrhoeae on culture media in these cases. 
However, we cannot rule out the possibility of 
N, meningitidis as the causative agent in these 
patients. 

If inadequately treated, gonococcal conjunc- 
tivitis can progress in an extremely rapid and 
fulminant fashion, leading to corneal perfora- 
tion within 24 hours.” Although severe ulcera- 
tive keratitis has rarely been reported in recent 
American literature,” one African series of 16 
patients included six patients with severe, de- 
structive corneal involvement.” Presumably, 
the severity of the disease in this African series 
was related to a delay in manifestation and the 
institution of adequate therapy. However, in 
our series only two patients had severe ulcera- 
tive keratitis or perforation; one of these pa- 
tients had suffered a previous chemical injury 
to the eye. In the remainder of patients, corneal 
involvement was mild and transitory. 

The outcome of gonococcal conjunctivitis in 
our study was most closely related to the sever- 
ity of disease at the start of adequate therapy. 
The two patients in our series who initially had 
corneal perforations ultimately had only light 
perception visual acuity, despite penetrating or 
lamellar keratoplasties. In the remaining pa- 
tients, however, the initial corneal involvement 
was less severe or absent, and the disease did 
not progress after the institution of adequate 
parenteral therapy. In these patients, the final 
visual acuity was uniformly 20/50 or better, and 
there did not appear to be any vision- 
compromising, long-term sequelae. If aggres- 
sive parenteral antibiotic therapy is instituted 
before severe corneal destruction occurs, it ap- 
pears that the risk of serious sequelae and 
visual loss is greatly reduced. 

Current recommendations for the treatment 


of gonococcal conjunctivitis include hospitali- 
zation and treatment with 10 million units of 
aqueous penicillin G intravenously adminis- 
tered daily for five days.“ Although ocular 
irrigation with saline solution or buffered oph- 
thalmic solutions may be useful in eliminating 
discharge, topical antibiotics alone are insuffi- 
cient. The absence of progression or the devel- 
opment of vision-threatening complications 
after the initiation of high doses of intravenous 
penicillin therapy in our study support the 
efficacy of these recommendations. Some re- 
ports have supported the use of single-dose 
cephalosporin therapy," particularly in mild 
or early cases. In our series, three patients had 
gonococcal conjunctivitis despite previous 
treatment with single-dose intramuscular pro- 
caine penicillin therapy, even though the or- 
ganism was not penicillin-resistant. Therefore, 
any attempt at single-dose treatment should be 
done with close ophthalmologic and microbio- 
logic monitoring. 

Despite increasing concerns, adult conjuncti- 
vitis caused by penicillinase-producing N. 
gonorrhoeae is rare in the United States, with a 
few published reports.'? We did not find any 
cases in our study. This may not be surprising, 
since the local incidence of penicillinase- 
producing N. gonorrhoeae currently represents 
less than 1% of all gonococcal infections.® De- 
spite this low incidence, however, the risks of 
inadequately treated gonococcal conjunctivitis 
make full and careful ophthalmologic and mi- 
crobiologic evaluation mandatory. Recommen- 
dations for the treatment of penicillinase- 
producing N. gonorrhoeae conjunctivitis include 
the administration of 1.0 g of cefoxitin or 500 
mg of cefotaxime intravenously four times 
daily, or 1.0 g of ceftriaxone intramuscularly 
daily, for five days." The efficacy of these 
regimens has not been fully evaluated. 
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Scanning Electron Microscopy of Conjunctival Surfaces in 


Patients With Ocular Cicatricial Pemphigoid 


C. Stephen Foster, M.D., Carolyn DeSiena Shaw, B.A., and Peter A. Wells, Ph.D. 


The conjunctival surfaces of ten patients 
with active, ocular cicatricial pemphigoid, 
three patients with drug-controlled ocular cic- 
atricial pemphigoid, and six patients with nor- 
mal conjunctivas were studied using scanning 
electron microscopy. A homogeneous granular 
sheet of amorphous mucin-like material was 
observed covering extensive areas of the con- 
junctiva in eight of ten patients with active 
ocular cicatricial pemphigoid. This sheet of 
amorphous material was absent on drug- 
controlled ocular cicatricial pemphigoid and 
normal conjunctival specimens. Our study 
demonstrates that patients with active ocular 
cicatricial pemphigoid possess ocular surface 
mucus that appears thicker and more continu- 
ous than normal ocular mucus when observed 
with scanning electron microscopy. This ob- 
servation is in agreement with clinical obser- 
vations of thick mucus strands in the inferior 
fornix of patients with active ocular cicatricial 
pemphigoid. 


OCULAR CICATRICIAL PEMPHIGOID is a disease 
of unknown but presumedly autoimmune ori- 
gin. Ocular involvement is characterized by 
chronic cicatrizing conjunctivitis that eventual- 
ly causes fornix foreshortening, symblepharon 
formation, and keratopathy, which can pro- 
duce profound visual disability. Decreases in 
the numbers of observable conjunctival goblet 
cells,’* coupled with decreased tear-film stabili- 
ty? and the eventual tear insufficiency de- 
scribed in “ocular” cicatricial pemphigoid pa- 
tients with advanced disease, led to the 
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hypothesis that this disorder is a “mucin defi- 
cient dry eye syndrome.’”** We have been in- 
trigued, in our care of over 150 patients with 
ocular cicatricial pemphigoid and active, pro- 
gressive cicatrizing conjunctivitis, by the com- 
mon complaint of excess mucus production; 
strands of mucus-like material are often found 
in the inferior fornix of these patients during 
slit-lamp examination.’ 

Previously, human ocular mucus® and nor- 
mal human limbal conjunctivas’ have been 
studied with scanning electron microscopy. 
Additionally, conjunctiva from patients. with 
ocular cicatricial pemphigoid*® has been studied 
with transmission electron microscopy, but the 
conjunctival surface structure in cicatricial 
pemphigoid has not been studied at an ultra- 
structural level. We initiated a scanning elec- 
tron microscopy study to examine the bulbar 
conjunctival surface of patients with cicatricial 
pemphigoid. Although the primary focus of 
this study was active cicatricial pemphigoid, 
additional patients whose pemphigoid was 
controlled with immunosuppressive agents*° 
were also studied to determine if any of the 
conjunctival changes visible in patients with 
active ocular cicatricial pemphigoid were re- 
versible with successful drug therapy. Our ob- 
jectives were to study the conjunctival surface 
of these patients to (1) characterize the surface 
specializations present, (2) determine whether 
any ocular surface abnormalities were associat- 
ed with active disease, and (3) study the rela- 
tionship between the surface specializations 
and ocular mucus. 


Material and Methods 


Conjunctival biopsy specimens were ob- 
tained from ten patients with active cicatricial 
pemphigoid, three patients with cicatricial 
pemphigoid whose disease was controlled with 
cytotoxic drug therapy, and six normal control 
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patients undergoing cataract surgery. After 
subconjunctival injection of 2% lidocaine, a 2 x 
2-mm square of bulbar conjunctiva was re- 
moved and placed immediately on a small piece 
of fixative-saturated cardboard. The entire 
specimen along with the anchoring cardboard 
was placed in Karnovsky’s fixative (1% parafor- 
maldehyde, 1.25% glutaraldehyde, 25 mM so- 
dium phosphate, and 150 mM sodium cacodyl- 
ate; pH 7.2) for 24 to 48 hours and then washed 
with 0.2 M sodium cacodylate buffer. The tis- 
sue was then dehydrated with a series of grad- 
ed ethanol solutions, washed three times with 
absolute ethanol, and critical-point dried using 
liquid carbon dioxide. The dried specimens 
were attached to aluminum stubs with silver 
paint, sputter coated with gold, and viewed 
with a scanning electron microscope. 

In a separate study, one half of each speci- 
men was processed routinely for scanning elec- 
tron microscopy and the second half was treat- 
ed with 20% N-acetyl cysteine using a 
technique modified from Pfister" for the re- 
moval of ocular surface mucus. The N-acetyl 
cysteine-treated specimens were first fixed with 
Karnovsky’s fixative for 40 minutes to preserve 
the normal morphologic characteristics, and 
then placed in 20% N-acetyl cysteine for ten 
minutes. Fixation with Karnovsky’s fixative 
was then repeated for ten minutes, followed 
with a second ten-minute treatment with N- 
acetyl cysteine before the specimen was trans- 
ferred to Karnovsky’s fixative for 24 to 48 
hours. The specimens were then dehydrated 
with graded ethanol solutions and processed as 
outlined above for scanning electron microsco- 
PY: 

Scanning electron microscopy specimens 
were removed from the stubs by cutting 
through the silver paint just below the speci- 
men with a razor blade. The specimens were 
immediately transferred to 95% ethanol over- 
night, washed with absolute ethanol followed 
by acetone, and embedded in epoxy-resin mix- 
ture. Thin sections were cut from the blocks 
with a diamond knife, mounted on copper 
mesh grids, stained with 2% aqueous uranyl 
acetate, and observed with a transmission elec- 
tron microscope. 


Results 


Normal human conjunctival surface features 
have been studied extensively with scanning 


electron microscopy by other investigators 5*1 


and our results were identical to those previ- 
ously described. The epithelial surface showed 
extensive specialization with microplicae, 
microvilli, and some elongated microvillus pro- 
jections (Fig. 1). In some areas of the conjuncti- 
va, the epithelial cell borders were demarcated 
by raised ridges with tufting of the microvilli in 
the central regions of the cells (Fig. 1). Small 
amounts of ocular mucus were often observed 
covering the microvilli of the normal conjuncti- 
val surface (Fig. 1). Light and dark cells were 
also observed in the normal conjunctiva, as 
previously reported by Pfister." 

The most striking feature of the active ocular 
cicatricial pemphigoid conjunctival tissue was 
the presence of an amorphous sheet of mucus- 
like material covering extensive areas of the 
surface (Fig. 2). This material often obscured 
the microvilli of the underlying epithelial cells 
and sometimes appeared to be granular, with 
knob-like bulbs extending from the surface of 
the sheet. At higher magnification, the thick 
sheet of mucus-like material appeared to be 
closely associated with the microvilli of the cell 
surface (Fig. 3). Ropy and twirled extensions of 
the sheet were noted in specimens from several 
patients with active cicatricial pemphigoid. N- 
acetyl cysteine treatment of specimens from 
patients with active disease reduced much of 
the surface sheet, leaving only residual strands 
of mucus along the borders of the surface cells 
(Fig. 4). 

The conjunctival epithelial surface from pa- 
tients with active cicatricial pemphigoid closely 
resembled that of normal conjunctival tissue. 
Microplicae and microvilli were present and 
plentiful in patients with ocular cicatricial pem- 
phigoid (Fig. 5). Cells with tufted microvilli or 
elongated microvillus projections were also 
present in patients with active cicatricial pem- 
phigoid. Correlative observations by transmis- 
sion electron microscopy of scanning electron 
microscopy specimens from patients with ac- 
tive cicatricial pemphigoid demonstrated that a 
sheet of mucus-like material overlying the 
microvilli of the surface cells approximately 
0.12 to 0.20 um thick was present (Fig. 6). 
These observations by transmission electron 
microscopy clearly differentiated ocular mucus 
from fibrin clots containing erythrocytes that 
were occasionally present at the periphery of 
the specimen. These clots resulted from micro- 
hemorrhage of the stromal vessels at the cut 
edges of the biopsy specimen. Fibrin clots were 
also morphologically distinguishable from ocu- 
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Fig. 1 (Foster, Shaw, and | Wells). Scanning electron micrographs of normal human bulbar conjunctiva. Top 
left, Conjunctival surface cells at low magnification (x 4,000). Top right, Normal human conjunctival surface 
with elongated microvilli (arrow) and microplicae (x 8,100). Bottom left, Normal bulbar conjunctiva with raised 
cell borders, tufted microvilli (TM), and elongated microvillus projections (arrow) (x 5,400). Bottom right, Thin 
layer of ocular mucus (arrows) covering the microvilli and microplicae of normal human conjunctiva (x 18,900). 


lar mucus at the scanning electron microscopy 
level based on the smaller uniform diameter of 
the fibrin filaments and the presence of eryth- 
rocytes within the clot (Fig. 7). 

The thick sheet of mucus material observed 
over the conjunctival surface in specimens 
from patients with active cicatricial pemphi- 
goid was not observed in any of the specimens 
from patients with drug-controlled cicatricial 
pemphigoid. The limbal conjunctiva of patients 
with drug-controlled cicatricial pemphigoid ap- 


peared normal by the scanning electron micros- 
copy, with only thin patches of mucus overly- 
ing the epithelium (Fig. 8). The epithelial cells 
were clearly visible in most areas and surface 
specializations were evident. Microvilli, micro- 
plicae, elongated microvillus projections, and 
tufted microvilli were present on the conjuncti- 
val surfaces of patients with drug-controlled 
cicatricial pemphigoid (Fig. 9) and were compa- 
rable with the surface specializations observed 
on normal conjunctiva. 
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Fig. 2 (Foster, Shaw, and Wells). Scanning electron micrographs of bulbar conjunctiva from patient with active 
cicatricial pemphigoid. Left, Thick sheet of mucous material typical of active pemphigoid covering the 
conjunctival surface (x 1,080). Right, Higher magnification of the mucous sheet covering the conjunctival 


surface cells. Microvilli can be seen through openings in the sheet (x 8,100). 





Fig. 3 (Foster, Shaw, and Wells). High-power 
magnification scanning electron micrograph of the 
mucous sheet in active cicatricial pemphigoid. The 
mucous sheet appears to be in contact with the 
microvilli of the conjunctival surface cell (x 6,600). 





Fig. 4 (Foster, Shaw, and Wells). Scanning electron 
micrograph of the conjunctival surface of a patient 
with cicatricial pemphigoid that was treated with 
N-acetyl cysteine following fixation with 
Karnovsky’s fluid. The mucous sheet was disrupted 
by N-acetyl cysteine and only small patches of the 
mucous sheet remain (arrow) (x 2,700). 
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Fig. 5 (Foster, Shaw, and Wells). Scanning electron micrograph of the conjunctival surface of a patient with 
active cicatricial pemphigoid. A layer of mucus (arrows) covers only some of the surface cells. Cell borders, 
tufted microvilli, and circular openings (O) between the surface cells are visible (x 4,600). 





Fig. 6 (Foster, Shaw, and Wells). Transmission electron micrography of the conjunctiva from a patient with 
cicatricial pemphigoid. Specimen was processed for scanning electron microscopy and then embedded and 
sectioned for transmission electron microscopy. The gold deposits from sputter coating appear black. The 
gold-coated sheet of mucous material (arrows) appears to be 0.12 to 0.25 um thick and is associated with the tips 
of the microvilli of the surface cells (x 28,000). 
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Fig. 7 (Foster, Shaw, and Wells). Scanning electron 
micrograph of a blood clot observed on the surface of 
a conjunctival biopsy specimen. Erythrocytes (E) 
may be observed trapped in a meshwork of fibrin 
filaments (X 3,300). 





Discussion 


The results of these studies indicate that the 
surface specializations observed on the con- 
junctivas of patients with ocular cicatricial 
pemphigoid are not significantly different from 
the surface specializations observed on the nor- 
mal conjunctiva. Microvilli, microplicae, elon- 
gated microvillus projections, and tufted 
microvilli were all observed on the conjunctival 
surfaces of patients with cicatricial pemphigoid 
and these specializations appeared similar to 
those that have been previously reported to 
occur on the normal human conjunctiva." 

Previous scanning electron microscopy stud- 
ies of normal human ocular mucus? demon- 
strated that ocular mucus consists of strands, 
granules, and mucus sheets. Ocular mucus 
often appears as a network of mucus strands. 
The mucus sheet in cicatricial pemphigoid gen- 
erally appeared thicker and more continuous 
compared with the mucus observed on the 
normal conjunctival surface both in this and in 
previous studies. Furthermore, this study in- 
dicates that a thicker, more continuous sheet of 
mucus exists on the conjunctival surfaces of 
patients with active, cicatricial pemphigoid 





Fig. 8 (Foster, Shaw, and Wells). Scanning electron 
micrograph of the conjunctival surface of a patient 
with cicatricial pemphigoid that has been controlled 
with immunosuppressive agents. Thin sheets of mu- 
cous material (arrows) can be observed on the con- 
junctival surface (X 4,900). 


compared with the conjunctival surfaces of pa- 
tients with drug-controlled cicatricial pemphi- 
goid. At this point, we can only speculate that 
its presence is related to the disease state. The 
partial degradation of this amorphous sheet 





Fig. 9 (Foster, Shaw, and Wells). Scanning electron 
micrograph of the conjunctiva of a patient with 
pemphigoid controlled by systemic immunosuppres- 
sion. Tufted microvilli and microplicae are visible on 
the surface (X 5,700). 
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with 20% N-acetyl cysteine, coupled with cor- 
relative transmission electron microscopic ob- 
servations of the ocular surface, indicates that 
the sheet observed in active cicatricial pemphi- 
goid consists primarily of ocular mucus. Stud- 
ies of tracheobronchial mucus’ have shown 
that the addition of nucleic acid (DNA) or 
protein to mucus causes an increase in the 
viscosity of the mucus gel. The thick sheet of 
mucus material overlying the conjunctival sur- 
face in active cicatricial pemphigoid could rep- 
resent ocular mucus that has been contaminat- 
ed with proteins and nucleic acid from 
desquamating or rupturing epithelial cells. Al- 
ternatively, the thick mucus sheet could repre- 
Sent mucus that has been contaminated by 
lipid. Thus, in cicatricial pemphigoid, a surface 
coating of mucus may be present, but this 
mucus may be contaminated and may not func- 
tion as normal ocular surfactant in maintaining 
corneal wettability. 

Although histologic studies of patients with 
active cicatricial pemphigoid +^" have shown 
that the density of conjunctival goblet cells is 
drastically reduced in this disease, several bio- 
chemical studies™ have demonstrated that pa- 
tients with active cicatricial pemphigoid pos- 
sess measurable amounts of mucin 
glycoprotein. Our recent studies using poly- 
acrylamide gel electrophoresis of urea- 
denatured ocular mucus have shown that pa- 
tients with active cicatricial pemphigoid have 
mucus glycoproteins (mucins) that are indistin- 
guishable from the mucus glycoproteins of nor- 
mal individuals or individuals with other types 
of ocular inflammation (for example, atopy or 
superior limbal keratoconjunctivitis). Clinical 
observations of the amount of this material 
present in the preocular tear film and fornix 
suggest an abundance, not a deficiency, in 
patients with active pemphigoid affecting the 
conjunctiva.® Semiquantitative analysis of the 
amount of this material in the inferior fornix 
confirmed this clinical impression of consist- 
ently greater amounts of mucus-like material in 
patients with active cicatricial pemphigoid than 
in normal individuals or in individuals with 
drug-controlled cicatricial pemphigoid. 

The source of these mucins in ocular cicatri- 
cial pemphigoid could be either the lacrimal 
apparatus or the nongoblet conjunctival epi- 
thelium, with contributions from remaining 
conjunctival goblet cells. Histologic studies” 
have indicated that the acinar epithelium of 
both the main and accessory lacrimal gland 


tissues contains periodic acid-Schiff-positive 
granules. Additionally, periodic acid-Schiff- 
positive, alcian blue-positive granules contain- 
ing glycoproteins have been observed in non- 
goblet conjunctival epithelial cells at the light 
microscopic level.*'™” Transmission electron mi- 
croscopy studies of the conjunctiva in normal 
individuals and in patients with anesthetic cor- 
neas**! have shown similar, glycoprotein- 
containing vesicles just below the apical mem- 
branes of the conjunctival surface cells. 
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Ophthalmologic Findings in Mucolipidosis III 


(Pseudo-Hurler Polydystrophy) 


Elias I. Traboulsi, M.D., and Irene H. Maumenee, M.D. 


Of eight patients with mucolipidosis III, 
hyperopic astigmatism, and corneal clouding, 
five had retinal and optic nerve abnormalities. 
Two patients had surface wrinkling maculopa- 
thy, four patients had various degrees of optic 
nerve head swelling, and two patients had 
retinal vascular tortuosity. Electrophysiologic 
studies of the retina gave normal results in the 
four patients tested. Visual field defects were 
present in three of the four patients examined. 
Color vision was normal in three of the pa- 
tients. Visual acuity remained unchanged in 
the seven patients clinically followed from 
one to 11 years (average, six years). 


A combination of corneal clouding, facial 
coarsening, and dysostosis multiplex can be 
found in a number of lysosomal storage diseas- 
es, including the mucopolysaccharidoses, mu- 
colipidoses, and sphingolipidoses. Differentia- 
tion among these various disorders relies on 
clinical, radiologic, biochemical, and patholog- 
ic findings. The ophthalmologic features of the 
mucopolysaccharidoses and mucolipidoses I, 
II, and IV have been well described in the 
ophthalmic literature. However, there are no 
reports of findings in mucolipidosis HI, previ- 
ously known as pseudo-Hurler polydystrophy. 


Subjects and Methods 


Eight patients (including two sets of two 
siblings) with documented mucolipidosis III 
were examined and followed in this clinic since 
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1973. All patients underwent detailed ocular 
examinations, including visual acuity, muscle 
balance, slit-lamp biomicroscopy, cycloplegic 
refraction, and indirect ophthalmoscopy. Color 
vision testing was done in three patients, elec- 
trophysiologic retinal studies were performed 
in four, Goldmann perimetry was done in four, 
and axial length was measured in one. Com- 
puted tomograms of the head were obtained for 
the two patients with overt papilledema. Con- 
junctival biopsy specimens were obtained from 
six previously described patients.’ 


Results 


Four male and four female patients, 4 to 18 
years old (average age, 10 years) had the classic 
systemic and radiologic features of mucolipi- 
dosis III at first examination (Fig. 1 and Table). 
An absence of mucopolysacchariduria and in- 
creased serum levels of lysosomal enzymes 
with normal intracellular levels were docu- 
mented in all. On ocular examination, visual 
acuities ranged from 20/20 to 20/60. Four pa- 
tients had normal intraocular pressures. All 
patients had hyperopic astigmatism ranging 
from +0.75 to +6.00 diopters sphere (average, 
+3.90 diopters), and +0.25 to +3.50 diopters 
cylinder (average, +1.45 diopters). Most pa- 
tients had some puffiness of the eyelids and 
prominent eyebrows. The conjunctivas were 
grossly normal. All corneas showed some de- 
gree of haze on flashlight evaluation but in 
Patient 6 the opacities were observed only on 
slit-lamp examination. Biomicroscopy dis- 
closed fine discrete stromal opacities in all pa- 
tients (Fig. 2). These were anterior in Patients 1 
and 2, posterior in Patients 3 and 4, full- 
thickness in Patients 5, 6, and 7, and mid and 
posterior stromal in Patient 8. The opacities 
involved the central and peripheral portions of 
the cornea. Corneal thickness was normal or 
slightly increased peripherally in most cases. 
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Fig. 1 (Traboulsi and Maumenee). Front and side 
views showing typical facies and stance of patients 
with mucolipidosis III. Left, Patient 4 at 10 years of 
age. Right, Patient 3 at 13 years of age. Note kyphos- 
coliosis and hand deformity. 


Patients who initially had anterior or posterior 
stromal opacities progressed to full-thickness 
stromal involvement within a few years. The 
opacities were best visualized by scleral scatter 
illumination. The anterior chambers and irides 
were unremarkable. 

The lenses were remarkably clear and no 
cataractous changes were noted in any of the 
patients. Retinal abnormalities were noted in 
four of the eight patients. Moderate venous 
tortuosity and surface wrinkling maculopathy 
were present in Patients 3 and 4 (Fig. 3). Mild 
retinal haze and a milky appearance of the 
retina were noted in Patients 1 and 2. Patient 1 
had a superior sector of bone spicule formation 
in the right eye and a corresponding visual field 
defect. Patient 8, examined once, is said to have 
recently developed a pigmentary retinopathy, 
however, he was not available for personal 
observation. His sister, Patient 7, has not 
showed pigmentary fundus changes during 
four years of follow-up. Optic nerve head ab- 
normalities ranging from peripapillary eleva- 
tion to nasal or temporal elevation to overt 
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papilledema (Fig. 4) were observed in Patients 
1,3, 4, and 7 respectively. Computed tomogra- 
phy of the head, performed in Patients 4 and 7, 
gave normal findings. In Patient 3 the axial 
lengths measured only 21 mm at the age of 18 
years. Fluorescein angiography of Patients 5 
and 6 was within normal limits except for mild 
late staining of the optic nerve head. Electro- 
retinography was normal in Patients 2 and 3. 
Visual fields were normal in Patient 7 and 
showed constriction of the I, isopter in Patients 
1, 3, and 4. Enlargement of the blind spot was 
seen in Patient 4; an inferior cut in the right eye 
was present in Patient 1; a progressive arcuate 
scotoma was seen in Patient 4 in the eye with 
papilledema. Color vision was normal in Pa- 
tients 3, 4, and 5. All but Patient 8 were fol- 
lowed up for periods ranging from one to 11 
years (average, six years). The corneal opacities 
in Patients 1, 2, 3, and 4 progressed to involve 
the whole corneal stromal thickness without an 
accompanying decrease in visual acuity. The 
corneal opacities remained unchanged in the 
other patients. 


Discussion 


The term mucolipidosis was coined by Spran- 
ger and Wiedemann’ to describe a group of 
disorders that share features characteristic of 
mucopolysaccharidoses (Hurler-like facies, 
hepatosplenomegaly, dysostosis multiplex) 
and sphingolipidoses. Four types of mucolipi- 
dosis are known and are recessively inherited. 

In mucolipidosis I (cherry-red spot myoclo- 
nus syndrome; sialidosis), deficiency of the 
enzyme alpha-n-acetyl neuraminidase leads to 
the two known forms of the disease. In the 
early severe and progressive form, patients less 
than 2 years old have a Hurler-like facies, 
hepatosplenomegaly, delayed development, 
and cherry-red spots in the macula.’ The late- 
onset form of mucolipidosis I, which occurs in 
children older than 7 or 8 years, includes pro- 
gressive visual loss and cherry-red maculas; 
systemic findings are absent except for myo- 
clonic seizures that develop during puberty.’ 
Ocular findings in mucolipidosis I include cor- 
neal clouding, cherry-red spots, optic atrophy 
with constriction of the visual fields, and cata- 
racts. 

Mucolipidosis II or I-cell disease, named be- 
cause of the numerous inclusion bodies in cul- 
tured fibroblasts, results from a deficiency of 
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TABLE 
SUMMARY OF CLINICAL DATA FOR EIGHT PATIENTS WITH MUCOLIPIDOSIS III 


PATIENT NO., SEX, VISUAL ACUITY REFRACTION INTRAOCULAR CORNEAL CLOUDING 
AGE (yrs)* PRESSURE 
(MM HG) 
1, M, 12 R.E.: 20/25 +4.25 F290. x: 5 18 Anterior 
L&: aes +4,50 +2.25 x 85 18 Anterior 
2, F, 10 R.E.: 20/30 +6.00 +1.50 x 55 16 Anterior 
L.E.: 20/30 +5.00 +0.50 x 155 16 Anterior 
3, F, 18 R.E.: 20/25 +5.25 +1.00 x 150 16 Posterior 
L.E.: 20/25 +5.25 +1.00 x 30 15 Posterior 
4,M, 7 R.E.: 20/50 +1.50 +1.00 x 155 = Posterior 
L.E.: 20/50 +0.75 +2.00 x 25 - Posterior 
5. F, 4 R.E.: 20/20 +2.25 +2.00 x 90 15 Diffuse 
L.E.: 20/20 +2.75 +1.75 x 90 14 Diffuse 
6,M, 4 R.E.: 20/60 +4.50 +2.50 x 90 - Diffuse 
L.E.: 20/60 +3.50 +3.50 x 90 - Diffuse 
7, F, 11 R.E.: 20/25 +1.50 +0.50 x 90 - Diffuse 
L.E.: 20/25 +1.50 +0.50 x 90 - Diffuse 
8, M, 16 R.E.: 20/20 +2.00 +0.25 x 90 — Posterior 
L.E.: 20/20 +2.00 +0.25 x 90 ~ Diffuse 


“Patients 1 and 2 and Patients 7 and 8 were siblings; age given is that at the first examination. 


the enzyme that phosphorylates a mannose usually lead to death before the age of 5 years. 
residue on acid hydrolases. The same defect is Ocular findings consist of late corneal clouding 
present in mucolipidosis III. Clinical findings that correlates positively with survival in 40% 
are noted at birth with a Hurler-like “‘little old of the cases, and glaucoma in 6% of the cases.° 
man” facies, a bulbous nose, and thick doughy Mucolipidosis IV, first described by Berman 
skin. Linear growth stops at the age of 1 year and associates’ in 1974, is probably caused by a 
and progressive joint stiffness with dysostosis deficiency of ganglioside neuraminidase.’ Pa- 
multiplex and recurrent respiratory infections tients with mucolipidosis IV often have de- 


layed development from birth but psychomotor 
retardation is usually not diagnosed for the 
first few months of life. Generalized hypotonia 





i 
<5 > 


Fig. 2 (Traboulsi and Maumenee). Slit-lamp view of Fig. 3 (Traboulsi and Maumenee). High-power 
cornea in a patient with mucolipidosis HI showing view of right macula of Patient 4 showing internal 


fine diffuse full-thickness opacities. limiting membrane folds and vascular tortuosity. 
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TABLE (continued) 








FUNDUS ABNORMALITIES VISUAL ELECTRO- ELECTRO- FOLLOW-UP 
FIELDS RETINOGRAM OCULOGRAM (YRS) 
Bilateral peripapillary elevation, retinal haze, and Abnormal Not done Not done 5 
sector of bone spicules 
Bilateral retinal haze Not done Normal Normal 5 
Bilateral venous tortuosity and peripapillary elevation; Abnormal Normal Normal 11 
internal limiting membrane folds in left macula 
Bilateral venous tortuosity, internal limiting membrane Abnormal Normal Not done 8 
folds in macula, and papilledema 
None Not done Not done Not done 9 
None Not done Not done Not done 1 
R.E.: papilledema; L.E.: none Normal Normal Not done 4 
None Not done Not done Not done - 


m 


and increased tendon reflexes are prominent. 
Skeletal abnormalities, coarse facial features, 
and hepatosplenomegaly are not usually 
noted. Strabismus is often the initial feature. 
Corneal clouding may be present at birth, but it 
is often not diagnosed until the first few 
months of life.* The retina is affected with optic 
pallor, narrow vasculature, and extinguished 
electroretinogram.®’ 

Mucolipidosis II, previously known as 





Fig. 4 (Traboulsi and Maumenee). Optic nerve 
head swelling in the left eye of Patient 4. Note 
vascular tortuosity, especially of smaller vessels. 


pseudo-Hurler polydystrophy, is characterized 
by progressive joint stiffening, most marked in 
the hands (Fig. 5) and shoulders, that starts in 
the first few years of life. There is mild facial 
coarsening, stature below the third percentile 
for age, and kyphoscoliosis secondary to verte- 
bral defects. X-rays demonstrate dysostosis 
multiplex suggestive of mucopolysaccha- 
ridoses.” Skeletal and joint disease progress 
slowly. The arms and hands are most markedly 





Fig. 5 (Traboulsi and Maumenee). Late-stage ap- 
pearance of hands in a patient with mucolipidosis III. 
Note atrophy of thenar and hypothenar eminences 
and claw-like deformity most marked at the distal 
interphalangeal joints. 
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involved and carpal tunnel syndrome with 
wasting of the thenar eminence is common. 
The disease seems to stabilize after the age of 
17 or 18 years. Hepatosplenomegaly, muco- 
polysacchariduria, and lymphocyte vacuoliza- 
tion are all absent. Aortic insufficiency, howev- 
er, may be present and unusual metachromatic 
inclusions have been observed in bone marrow 
plasma cells. Patients have low-normal to 
mildly retarded intelligence quotient test 
scores. 

Mucolipidosis III results from the absence of 
the enzyme that attaches a recognition phos- 
phate group onto a mannose residue in hydro- 
lases.’* Without the marker, the hydrolases are 
excreted normally into the extracellular space, 
but they cannot be reincorporated into lyso- 
somes. This results in low intracellular and 
high extracellular levels of the lysosomal hy- 
drolases, including B-hexosaminidase, iduro- 
nate sulfatase, and arylsulfatase A. There is 
excess intracellular storage of acid mucopoly- 
saccharides and an excess of glycolipids seen 
ultrastructurally as fibrillogranular inclusion 
bodies and membranous lamellar vacuoles, re- 
spectively.’ 

Corneal clouding and hyperopic astigmatism 
appear to be the constant ocular features of 
mucolipidosis III. The youngest patient, 4 years 
of age, had full-thickness corneal involvement 
with normal visual acuity. The opacities may be 
fine, discrete, and easily missed by slit-lamp 
examination. On inspection with a penlight or 
on biomicroscopy with scleral scatter illumina- 
tion, the diffuse haze becomes evident. Corne- 
al clouding in mucolipidosis III occurs at an 
early age in the anterior or posterior stroma 
and progresses to involve the full corneal thick- 
ness. The epithelium is spared, as no surface 
irregularities or epithelial opacities were ob- 
served in any of our patients. The opacities do 
not interfere with vision. In mucolipidosis I 
and mucolipidosis II corneal clouding is either 
mild or absent. In mucolipidosis IV, the cloud- 
ing is congenital and can be severe enough to 
preclude fundus visualization. We are not 
aware of a histopathologic study of a cornea 
from a patient with mucolipidosis IV in whom 
the epithelium was predominantly involved; 
the storage material accumulates in stromal 
fibrocytes, sparing the epithelial cells. This 
sparing of the epithelium explains the good 
visual acuity, because the interface between the 
cornea and tear film is normal and regular. 

All patients in this study had hyperopia. 
Axial lengths measured 21 mm in the one pa- 
tient tested. 


Retinal and optic nerve abnormalities were 
observed in five patients. The diffuse retinal 
haze present in two patients might have result- 
ed from an accumulation of the storage material 
in retinal cells. Accumulation of storage materi- 
alin the nerve head may be responsible for the 
various degrees of peripapillary and optic 
nerve head swelling in four patients. Comput- 
ed tomographic scans of the head were normal 
in two patients with overt papilledema. We 
have observed papilledema in a variety of mu- 
copolysaccharide storage diseases, especially 
in the Hunter syndrome (mucopolysacchar- 
idosis II) where it is present in 30% of our 
patients. Histopathologic studies of eyes from 
two patients with mucopolysaccharidosis II, 
however, failed to disclose an accumulation of 
storage material in of the optic nerve head 
swelling in these conditions is increased pres- 
sure within the optic nerve sheath secondary to 
meningeal thickening by storage material. The 
sclera is known to be thickened in the muco- 
polysaccharidoses, and this may be most 
marked in the area where the optic nerve enters 
the eyeball, as in the case described by Mc- 
Donnell, Green, and Maumenee"; this thicken- 
ing may lead to localized compression of the 
optic nerve as it passes in the scleral canal and 
the appearance of optic nerve head swelling. 
An alternative explanation of the appearance of 
the optic nerve head is pseudopapilledema sec- 
ondary to the hyperopia prevalent in these 
various storage diseases. This type of pseudo- 
papilledema is thought to be independent of 
the severity of the hyperopia.” The progression 
of visual field defects in one of the two patients 
with overt papilledema pointed to a pathologic 
process involving the optic nerve and support- 
ed a compressive theory, possibly a narrowing 
of the scleral canal from scleral thickening with 
storage material. 

Retinal vascular tortuosity and surface wrin- 
kling maculopathy were observed in two unre- 
lated patients. The maculopathy was the pre- 
sumed cause of poor visual acuity in Patient 4. 
Its origin is obscure, but the maculopathy may 
reflect underlying retinal damage secondary to 
the abnormal storage process and the forma- 
tion of epiretinal membranes. Riedel and asso- 
ciates™ studied one eye from a 23-year-old man 
with mucolipidosis IV and found surface wrin- 
kling retinopathy with early preretinal mem- 
brane formation. The underlying retina was 
markedly disorganized and atrophic with intra- 
retinal migration of pigment-laden macrophag- 
es and retinal pigment epithelial cells; the outer 
layer was almost devoid of photoreceptors. In 
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addition, there was marked loss of ganglion 
cells with cytoplasmic vacuolization of those 
that remained. Our findings suggest the pres- 
ence of a mild retinal dystrophy in mucolipido- 
sis IH, in contrast to the severe pigmentary 
retinopathy in mucolipidosis IV. Visual acuity 
has remained stable over an average of six 
years in seven of our patients, suggesting a 
stable or very slowly progressive retinopathy. 
The retinal sector of bone spicule formation in 
one eye of one patient was probably coinciden- 
tal. 

The ophthalmopathy in mucolipidosis III 
consists of a triad of corneal clouding, mild 
retinopathy, and hyperopic astigmatism. Optic 
nerve head swelling of various degrees can 
occur and, if severe, can be associated with 
progressive loss of visual field. 
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Spontaneous Resolution of Herpes Simplex 


Blepharoconjunctivitis in Children 
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John W. Simon, M.D., Frank Longo, M.D., and Richard S. Smith, M.D. 


We observed three children, aged 1 year 8 
months to 9 years 7 months, in whom her- 
pes simplex blepharoconjunctivitis resolved 
promptly without treatment. A fourth child, 8 
years old, developed probable toxic manifesta- 
tions from topical vidarabine. These manifes- 
tations, as well as the blepharoconjunctivitis, 
resolved when the medication was discontin- 
ued. Herpes simplex ocular infection without 
corneal involvement in children is usually 
benign and self-limited. 


HERPES SIMPLEX infection is a major cause of 
ocular morbidity and loss of visual acuity. Cor- 
neal involvement in adults with secondary her- 
pes infections is common and represents an 
important cause of corneal blindness. Primary 
infection, which usually occurs in children, is 
generally mild and may produce only minimal 
ocular symptoms. The diagnosis of primary 
herpes simplex blepharoconjunctivitis is indi- 
cated by the presence of a follicular conjunctivi- 
tis with characteristic skin vesicles, occasional- 
ly associated with symptoms of a viral illness, 
in patients who have no history of ocular her- 
pes.! 

Although primary herpes simplex blepharo- 
conjunctivitis has been generally considered to 
be self-limited, standard treatment of affected 
patients has included topical antiviral medica- 
tions.'* We examined three children with pri- 
mary infection who were given no antiviral 
treatment. None was immunocompromised or 
systemically ill. Despite the apparent presence 
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of virus posterior to the lash line in each of the 
three children, all resolved spontaneously dur- 
ing a 14-day period and did not develop corneal 
involvement. We also examined a fourth child 
with recurrent herpes simplex blepharocon- 
junctivitis in whom antiviral treatment exacer- 
bated symptoms. The symptoms resolved 
when treatment was discontinued in this pa- 
tient. 
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Case Reports 
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Case 1 

A 9-year 7-month-old girl had a red, uncom- 
fortable left eye for two days and symptoms of 
an upper respiratory infection for four days. 
There was no history suggestive of herpes 
infection. Uncorrected visual acuity was 20/20 
in each eye. Examination showed 3+ edema 
and erythema of the left lower eyelid with 
vesicles on the skin surface (Fig. 1). The con- 
junctiva had 2+ injection in the left eye and 
trace injection in the right eye. The corneas 
were Clear and the anterior chambers quiet on 
slit-lamp examination. No treatment was 
given. Two days later there was subjective and 
objective improvement and the corneas re- 





Fig. 1 (Simon, Longo, and Smith). Patient 1 two 
days after symptoms appeared. Note edema and 
ruptured vesicles in the left lower eyelid. 
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mained clear. Resolution was complete after 
ten days. A recurrent conjunctivitis ten months 
later also resolved spontaneously after three to 
four days. Cultures taken on both occasions 
were positive for cytopathic effect, and mono- 
clonal antibody analysis confirmed herpes sim- 
plex. 


Case 2 

A 5-year 10-month-old boy had a painful, 
swollen right eye for three days. Although the 
child had never been infected, two weeks earli- 
er the patient’s mother had developed a “cold 
sore” on the lip, which lasted several days. 
Visual acuity without correction measured 
20/30 in each eye (Allen pictures). There was a 
moderate follicular conjunctivitis in the right 
eye with several vesicles and edema in the 
upper eyelid (Fig. 2). The cornea and anterior 
chamber were clear on slit-lamp examination. 
The left eye was not involved. Primary herpes 
simplex blepharoconjunctivitis was diagnosed 
clinically. The patient was observed without 
antiviral therapy. Two days later there was 
minimal residual injection in the right eye and 
the cornea remained clear. Two new vesicles 
were noted on the right lower eyelid. Treatment 
was again withheld and resolution was com- 
plete in two weeks. 


Case 3 

A l-year 8-month-old boy was seen because 
he had a red, swollen left eye for two days. 
There was no history of skin infection. The 
child’s mother had noted a “cold sore” adja- 
cent to her lip two weeks earlier. Visual acuity 
was normal by fixation behavior. Examination 
showed 3+ conjunctival injection and edema in 
the left eye and characteristic vesicles on the 
left upper eyelid. The right eye was quiet. 
Slit-lamp examination showed no evidence of 
corneal or anterior chamber involvement in 





Fig. 2 (Simon, Longo, and Smith). Patient 2 at 
initial examination. Right upper eyelid vesicles, eye- 
lid edema, and conjunctival injection are apparent. 
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either eye. The diagnosis of primary herpes 
simplex blepharoconjunctivitis was made clini- 
cally. Bacitracin ophthalmic ointment was pre- 
scribed for the skin eruption and was also 
instilled twice daily in the left eye. Improve- 
ment was noted on reexamination five and 
seven days later, with nearly complete resolu- 
tion at 14 days. The corneas remained clear. 


Case 4 

An 8-year-old boy had a skin eruption on the 
nasal aspect of the left upper eyelid associated 
with redness and discomfort in the left eye for 
two days. Visual acuity was 20/15 in each eye. 
There were characteristic vesicles on the in- 
volved eyelid. Slit-lamp examination showed a 
follicular conjunctivitis in the left eye with clear 
corneas and quiet anterior chambers. The diag- 
nosis of herpes simplex blepharoconjunctivitis 
was made clinically. Because the child had a 
past history of herpes (involving conjunctiva, 
mouth, and right cheek), this was considered a 
secondary infection. Treatment with topical 
vidarabine 3% ointment was begun five times 
daily to the left eye. On the fourth day of 
treatment, the child began to experience in- 
tense discomfort in the eye, and the medication 
was discontinued. The discomfort improved 
rapidly during the next 36 hours, and examina- 
tion showed clearing of the skin and conjuncti- 
va with no corneal involvement. Resolution 
was complete within ten days. During the next 
six weeks, several new skin vesicles developed 
temporal to the left eye and on the lower lip but 
these cleared without treatment. 


Discussion 


Primary ocular herpes simplex infection is 
common, accounting for 21% to 25% of all cases 
of acute conjunctivitis in some reports.** Chil- 
dren are particularly susceptible, although the 
incidence by age has varied in different se- 
ries.*° As many as 25% of culture documented 
ocular infections may lack the characteristic 
eyelid and corneal lesions.*® Many primary 
infections may therefore go undiagnosed and 
resolve without specific diagnosis or treatment. 

Corneal involvement has previously been re- 
ported in 33%to 65% of primary herpes simplex 
ocular infections.** Topical antiviral treatment 
of patients with herpes simplex blepharocon- 
junctivitis has therefore been recommended to 
prevent corneal infection.’*? However, serious 
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corneal involvement has been uncommon in 
patients with primary ocular infection.’ Only 
16 of 125 patients reported developed dendritic 
ulcers, seven developed erosions, and three 
developed disciform keratitis.** 

Prophylactic antiviral treatment may have 
been responsible for these low incidence fig- 
ures. However, the pathogenesis of typical her- 
pes keratitis, involving reactivation of viral par- 
ticles in corneal nerves and immune reactions 
to them, seems entirely distinct from the 
contact-inoculated primary infection.‘ As hy- 
pothesized by Kaufman, Centifanto-Fitzgerald, 
and Varnell,* the likelihood, site, and severity 
of recurrence may be related to differences in 
the virulence of primary viral strains. 

Our experience suggests that, at least in chil- 
dren, spread of the virus from the eyelids and 
conjunctiva to the cornea is uncommon even 
without antiviral treatment. Keratitis in chil- 
dren is rare even in secondary herpes infec- 
tions. Reactivations in the conjunctiva nine 
months after initial appearance in Patient 1 and 
in the eyelid 14 months after initial appearance 
in Patient 3 both spontaneously resolved with- 
out visible corneal involvement. In Case 4, 
herpes simplex blepharoconjunctivitis was a 
manifestation of recurrent herpes simplex in- 
fection, which resolved after the antiviral treat- 
ment was stopped. 

The typical corneal manifestation in primary 
infections is a punctate epithelial keratitis, ac- 
counting for the majority of cases reported to 
have any corneal involvement.’ These patients 
were all treated with antiviral medications.’ 
Among the common toxic manifestations of 
these medications is superficial punctate kera- 
topathy.” Resolution occurred over a two- to 
five-week period. That our patients’ symptoms 
resolved without treatment within two weeks 
suggests that drug toxicity may have been a 
factor in the treated patients. The discomfort 
experienced by Patient 4 after four days of 
treatment may have been caused by toxicity, 
since subjective and objective improvement oc- 
curred rapidly when the vidarabine was dis- 
continued. Ocular irritation is a known side 


effect of vidarabine and is often assumed to 
represent worsening of the infection. More sig- 
nificant adverse effects of antiviral treatment, 
including irreversible punctal occlusion, have 
been reported.’ 

Herpes simplex is a frequent cause of child- 
hood ocular infection and is usually benign and 
self-limited. Topical antiviral treatment is gen- 
erally effective when administered for demon- 
strated corneal infection. Our experience with 
these four patients suggests that children with 
herpes simplex blepharoconjunctivitis should 
be observed. We reserve antiviral treatment for 
those children in whom corneal involvement is 
suspected. 
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Conjunctival Involvement in Churg-Strauss Syndrome 
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C. Lally Shields, M.D., Jerry A. Shields, M.D., and Thomas I. Rozanski, M.D. 


A 64-year-old man had slowly progressive 
thickening of the bulbar and palpebral con- 
junctiva of the right eye, followed by signs 
and symptoms of an upper respiratory infec- 
tion. A biopsy specimen of the conjunctival 
lesions demonstrated granulomatous inflam- 
mation with eosinophils compatible with a 
diagnosis of Churg-Strauss syndrome (asthma, 
eosinophilia, vasculitis, and granulomatous 
inflammation with eosinophils). Subsequent- 
ly, fever, shortness of breath, moderate renal 
failure, and anemia developed. Therapy with 
systemic corticosteroids and cyclophospha- 
mide was instituted, with resolution of the 
systemic and ocular manifestations. 


CHURG-STRAUSS SYNDROME is an uncommon 
systemic disease characterized by asthma, eo- 
sinophilia, and vasculitis. Histopathologically, 
the affected tissues show granulomatous in- 
flammation with eosinophils and necrotizing 
vasculitis. In 1951, Churg and Strauss! de- 
scribed this syndrome from autopsy findings in 
a series of 13 patients. The most common signs 
and symptoms that they reported were related 
to cardiac failure, renal failure, and peripheral 
neuropathy, and the disease usually had a fatal 
outcome. Since this initial description, several 
descriptions of the systemic manifestations of 
Churg-Strauss syndrome have been reported.** 

Ocular involvement in the Churg-Strauss 
syndrome is rare. Cury, Breakey, and Payne’ 
probably reported the first such case of ocular 
involvement in Churg-Strauss syndrome. In 
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their patient, episcleritis and severe panuveitis 
developed. To our knowledge, only six subse- 
quent cases of ocular involvement with this 
disease have been reported.*'*" We treated a 
patient in whom the initial diagnosis of Churg- 
Strauss syndrome was made on a conjunctival 
biopsy specimen before the systemic disease 
became clinically apparent. 


Case Report 


In June 1985, a 64-year-old man reported to 
his ophthalmologist a one-year history of a 
slightly swollen right upper eyelid and a 
foreign- body sensation in his right eye. He 
denied ocular pain, diplopia, or visual change. 
His medical history included adult-onset diabe- 
tes mellitus controlled with oral hypoglyce- 
mics, a two-month history of persistent rhinitis 
and bronchitis, and a more recent history of 
bilateral otitis media that had been treated with 
myringotomy tubes. A suspicious mass was 
noted in the right upper eyelid and the patient 
was referred to the Wills Eye Hospital Oncolo- 
gy Service for further treatment. 

On examination in July 1985, visual acuity 
was 20/20 in each eye and intraocular pressures 
were 14 mm Hg in each eye by applanation 
tonometry. There was no proptosis and the 
fundi of both eyes were normal. Slit-lamp ex- 
amination disclosed diffuse injection of the 
medial conjunctival and episcleral tissue of the 
right eye. A pink, nodular conjunctival thick- 
ening measuring 8 x 3 x 2mm was observed in 
the region of the plica semilunaris of the right 
eye (Fig. 1). On eversion of the right upper 
eyelid, a vascularized, diffuse thickening of the 
tarsal conjunctiva was observed (Fig. 2). The 
eyelid cilia were intact. No preauricular or cer- 
vical lymphadenopathy was present. 

Chest roentgenography demonstrated 
patchy round densities of the right middle lobe 
of the lungs. Orbital computed tomography 
showed only slight thickening of the soft tis- 
sues of the right medial canthal area. There was == 
no retrobulbar mass. aa 
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Fig. 1 (Shields, Shields, and Rozanski). External 
ocular photograph showing diffuse conjunctival in- 
jection and conjunctival thickening near the plica 
semilunaris (arrow). 


An excisional biopsy of the nasal epibulbar 
nodule of the right eye and an incisional biopsy 
of the right tarsal conjunctival mass were per- 
formed with the patient under local anesthesia. 
On low-power microscopy, both tissue samples 
showed intense subepithelial aggregates of 
noncaseating, granulomatous inflammation 
with lymphocytes, plasma cells, histiocytes, 
giant cells, and numerous eosinophils (Figs. 3 
and 4). No distinct vasculitis was observed and 
no foreign body was seen. Gram, Ziehl- 
Neelsen, periodic acid-Schiff, and Gomori’s 
methenamine silver stains and cultures (blood, 
chocolate, and Sabouraud’s agar) disclosed no 
bacteria, mycobacteria, fungi, or parasites. 
These laboratory findings were compatible 
with Churg-Strauss syndrome. Representative 
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Fig. 3 (Shields, Shields, and Rozanski). Conjuncti- 
val tissue infiltrated with inflammatory cells. Note 
the giant cell (arrow) with surrounding eosinophils 
(hematoxylin and eosin, x 40). 





Fig. 2 (Shields, Shields, and Rozanski). Eversion of 
the right upper eyelid demonstrating thickened tar- 
sus with superficial vascularity. 


sections were sent to three ophthalmic patholo- 
gists, who concurred with our diagnosis. 

Further medical evaluation demonstrated a 
white blood cell count of 14,000/mm’, with a 
differential of 72% polymorphonuclear leuko- 
cytes, 5% band cells, 20% lymphocytes, and 3% 
eosinophils. The hemoglobin and electrolyte 
levels, hematocrit, and thyroid function tests 
were normal. 

On two-, three-, and six-month follow-up 
examinations, the conjunctival changes in the 
right eye had improved slightly with the topical 
administration of corticosteroid drops. In Feb- 
ruary 1986, shortness of breath, slight hemop- 
tysis, polyarthritis, dysuria, hematuria, and a 
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Fi 
power photomicrograph of same tissue in Fig. 3. 
Single giant cell (GC) with diffuse eosinophilic tissue 
infiltration. Note the cytoplasmic granules of the 
eosinophils (arrows) (hematoxylin and eosin, X 100). 
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mild fever developed. Laboratory studies 
showed an increased sedimentation rate of 135 
Westergren units and a repeated chest roent- 
genogram showed bilateral midlung infiltrates. 
A rheumatologic evaluation (including blood 
cultures), and measures of antinuclear antibod- 
ies, complement levels, cryoglobulin, hepatitis 
B surface antigen, and antistreptolysin O levels 
were all normal. Sputum cultures and a cyto- 
logic examination were negative, and a trans- 
bronchial biopsy demonstrated leukocytoclas- 
tic vasculitis and fibrinoid necrosis. Renal 
function studies (serum urea nitrogen and cre- 
atinine levels) indicated renal failure, but re- 
sults of renal ultrasonography and arteriogra- 
phy were normal. Administration of 
cyclophosphamide and oral corticosteroid ther- 
apy was begun and hemodialysis was used 
temporarily because of worsening renal failure. 
The patient’s renal and pulmonary status im- 
proved markedly while he was receiving chem- 
otherapy and corticosteroids, and this therapy 
was maintained on an outpatient basis. 


Discussion 


Churg-Strauss syndrome is a systemic dis- 
ease with classic features of bronchial asthma, 
eosinophilia, and systemic vasculitis. It charac- 
teristically begins with a prodromal phase that 
may persist for many years and consists of 
allergic disease with bronchitis, rhinitis, and 
nasal polyps that usually evolve into asthma. 
The chronic bronchitis may persist without the 
development of frank asthma,*” as it did in our 
patient. 

The second phase of Churg-Strauss syn- 
drome is characterized by peripheral blood eo- 
sinophilia with eosinophilic infiltration of tis- 
sues such as the lungs, gastrointestinal tract, 
and skin. These eosinophilic infiltrates may 
occur in the absence of peripheral blood eosin- 
ophilia, as was seen in our patient, because the 
blood eosinophil counts fluctuate rapidly in 
this condition.’ 

During the vasculitic phase, which is the 
final and most life-threatening, typical clinical 
findings include symptoms of malaise, lassi- 
tude, weight loss, and a fluctuating fever. Ane- 
mia and an increased sedimentation rate are 
often noted. Cardiac, renal, neurologic, rheu- 
matologic, muscular, and cutaneous manifesta- 
tions are observed during the vasculitic phase.’ 

To our knowledge, ocular manifestations of 


Churg-Strauss syndrome have been reported in 
only seven published cases. In 1955, Cury, 
Breakey, and Payne’ described a 67-year-old 
woman with weight loss, peripheral eosino- 
philia, an increased sedimentation rate, and 
biopsy-proven vasculitis. Unilateral episcleritis 
and panuveitis developed that required enucle- 
ation, and histopathologic examination demon- 
strated fibrinoid necrosis and prominent eosin- 
ophilic granulomas. In 1977, Chumbley, 
Harrison, and DeRemee’ analyzed 30 cases of 
Churg-Strauss syndrome seen at the Mayo 
Clinic over a 24-year period. The only ocular 
finding they reported was a single, unilateral 
marginal ulceration of the cornea. In 1981, 
Meisler and associates" described a 32-year-old 
woman with a four-year history of Churg- 
Strauss syndrome that was controlled with oral 
corticosteroid therapy. As the dosage was ta- 
pered off, a waxy nodularity of the upper tarsal 
conjunctiva of both eyelids and a unilateral 
forniceal conjunctival nodule developed. An 
incisional biopsy and histopathologic examina- 
tion showed the tissue to be heavily infiltrated 
with eosinophils and other inflammatory cells. 

In 1983, Weinstein and associates” reported 
two cases of Churg-Strauss syndrome with 
neuroophthalmologic findings. The first case 
was a 61-year-old man in whom foot drop, 
ischemic optic neuropathy, and scattered reti- 
nal infarctions developed. A biopsy specimen 
of the sural nerve demonstrated eosinophilic 
infiltration. The second case was a 55-year-old 
man with asthma, fever, and a superior oblique 
palsy of acute onset. Laboratory findings 
showed eosinophilia and a bronchial biopsy 
specimen demonstrated tissue infiltration with 
eosinophils and lymphocytes. In 1985, Dagi 
and Currie’ described a 46-year-old woman 
with a one-year history of Churg-Strauss syn- 
drome in whoma branch retinal artery obstruc- 
tion with a visible arteriolar thromboembolism 
developed. They believed that the thromboem- 
bolism in their patient resulted from the hyper- 
coagulable state found in this hypereosino- 
philic syndrome. 

Nissim, Von der Valde, and Czernobilsky” 
described a limited form of Churg-Strauss syn- 
drome in an asthmatic patient with conjuncti- 
val and skin involvement but without any evi- 
dence of systemic involvement. They believed 
that this lack of multisystem involvement rep- 
resented a variant of the classic Churg-Strauss 
syndrome. Robin and associates” pointed out 
that one of the cases of allergic granulomatosis 
of the conjunctiva reported by Ashton and 
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Cook” was compatible with the limited form of 
Churg-Strauss syndrome (Case 12). 

The differential diagnosis of conjunctival in- 
volvement with Churg-Strauss syndrome in- 
cludes parasitic infections, presence of a for- 
eign body, and other respiratory vasculitides 
(Wegener’s granulomatosis and polyarteritis 
nodosa). If a conjunctival biopsy specimen dis- 
closes evidence of granulomatous inflamma- 
tion with eosinophilia, numerous histologic 
sections should be made to rule out parasites, 
special staining should rule out fungi, and 
polarized light studies should rule out foreign 
bodies. The possibility of parasites, fungi, and 
foreign bodies must be unequivocally excluded 
before a diagnosis of Churg-Strauss syndrome 
can be made. 

Churg-Strauss syndrome closely resembles 
both Wegener’s granulomatosis and polyarteri- 
tis nodosa.**"'5!7 Wegener’s granulomatosis, 
like Churg-Strauss syndrome, produces a com- 
bination of necrotizing granulomas with multi- 
system vascular lesions, but the clinical symp- 
toms of allergy and asthma seen in 
Churg-Strauss syndrome do not usually occur 
with Wegener’s granulomatosis. Furthermore, 
the peripheral eosinophilia and eosinophilic 
tissue infiltrates that are classic signs of Churg- 
Strauss syndrome are rarely found in 
Wegener's granulomatosis. Finally, renal vas- 
culitis is common in Wegener’s granulomatosis 
but uncommon in Churg-Strauss syndrome. 
Based on the clinical features, clinical course, 
and histopathologic findings, the diagnosis in 
our patient was more compatible with Churg- 
Strauss syndrome. 

Polyarteritis nodosa and Churg-Strauss syn- 
drome resemble each other in that patients 
with both have asthma and eosinophilia, al- 
though these findings are less frequent in the 
former disease. Histopathologically, however, 
polyarteritis nodosa affects small and medium 
arteries and has a nongranulomatous, neutro- 
philic tissue infiltration, whereas Churg- 
Strauss syndrome affects small arteries and 
veins and has primarily a granulomatous, eo- 
sinophilic tissue infiltration. 

The diagnosis of Churg-Strauss syndrome in 
our patient was based on clinical findings of 
bronchitis and rhinitis and histologic studies 
consistent with the diagnosis. A pretreatment 
peripheral blood smear and several posttreat- 
ment (corticosteroid therapy) smears did not 
demonstrate eosinophilia, but, as mentioned 
earlier,’ eosinophil counts fluctuate rapidly in 


this disease and resolve abruptly after cortico- 
steroid institution. The patient was successful- 
ly treated with corticosteroids and cyclophos- 
phamide, with resolution of the renal, 
pulmonary, and conjunctival manifestations. 
Although this syndrome is controlled ade- 
quately with corticosteroids in most patients, 
cyclophosphamide or azathioprine may be 
added to the regimen to control more wide- 
spread systemic involvement, as was demon- 
strated by our patient’s moderate renal failure. 
Before the advent of corticosteroids, survival 
with Churg-Strauss syndrome was poor,*® but 
since the introduction of steroids into the treat- 
ment regimen, survival has been greatly im- 
proved. The Mayo Clinic series? reported a 
five-year survival rate of 62% and a mean survi- 
val of nine years with treatment. Response to 
treatment is often dramatic and a slow tapering 
off of the corticosteroid dosage is advised to 
avoid exacerbations of this disease. 
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Adverse Respiratory and Cardiovascular Events Attributed 
to Timolol Ophthalmic Solution, 1978-1985 
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Wendy L. Nelson, M.P.H., Frederick T. Fraunfelder, M.D., Judith M. Sills, Pharm.D., 
Janet B. Arrowsmith, M.D., and Joel N. Kuritsky, M.D. 


Between September 1978 and December 
1985, 450 case reports of serious respiratory 
and cardiovascular events and 32 case reports 
of death attributed to ophthalmic timolol were 
received by the United States Food and Drug 
Administration and the National Registry of 
Drug-Induced Ocular Side Effects. Two hun- 
dred sixty-seven patients (55%) experienced a 
cardiac arrhythmia or a bronchospasm-related 
event. The median age was 68 years (n = 365). 
Fifty-five percent of the patients were women 
and 45% were men (n = 41). Of the 212 persons 
for whom medical history was provided, 129 
(61%) had respiratory disease, 65 (31%) had 
cardiovascular disease, 13 (6%) had other ill- 
nesses, and five (2%) had no underlying ill- 
ness. Of the 318 patients for whom data on 
duration of drug use were available 106 (33%) 
experienced their adverse event within one 
week of beginning timolol therapy: 73 (23%) 
had their events on the first day of therapy. Of 
192 patients for whom information was avail- 
able 177 (92%) improved after the drug was 
discontinued. 


_ TIMOLOL MALEATE ophthalmic solution is a 
non-selective beta-adrenergic receptor antago- 
nist indicated for the treatment of glaucoma 
and increased intraocular pressure. It was the 
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first beta-receptor antagonist approved by the 
United States Food and Drug Administration 
for the treatment of glaucoma and was regard- 
ed as a therapeutic advance in the treatment of 
the disease. Ophthalmic timolol has been mar- 
keted in the United States since September 
1978. Approximately 40 million prescriptions 
were dispensed to patients from Socal retail 
pharmacies between 1978 and 1985. 

Early clinical studies*”* reported that timolol 
was an effective ocular hypotensive without 
the side effects associated with other antiglau- 
coma agents. However, because persons with 
underlying cardiovascular or respiratory dis- 
ease were excluded from a number of these 
studies,?°**" the risk of serious cardiovascular 
and respiratory side effects may have been 
underestimated. In 1979, shortly after the drug 
was available for use in the general population, 
reports of ophthalmic timolol-associated ad- 
verse reactions began to appear. Among these 
were reports of severe cardiac and respiratory 
events," including respiratory distress in in- 
fant users of timolol.’ Van Buskirk” reviewed 
the 547 adverse drug experience reports sub- 
mitted by physicians to the National Registry 
of Drug-Induced Ocular Side Effects between 
Oct. 1, 1978, and Sept. 1, 1979, and found 

systemic reactions in approximately one half of 
the cases. These included 70 cardiac and 37 
respiratory events. Another case series” com- 
prising the first 489 patients treated with oph- 
thalmic timolol at Wills Eye Hospital, Philadel- 
phia, reported an overall side effect rate of 
15.9% among timolol users. In a third case 
series,” 38 of 165 patients (23%) experienced 
adverse reactions involving at least one organ 
system when topical timolol was added to their 
existing glaucoma medication regimen. Thera- 
py had to be discontinued in 15 of these pa- 
tients because of central nervous system, car- » 
diovascular, respiratory, or ocular side effects. 

In June 1985 the National Registry of Drug- 

Induced Ocular Side Effects notified the Food 
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and Drug Administration of their concern over 
a large number of reports of serious adverse 
respiratory and cardiovascular events associat- 
ed with ophthalmic timolol therapy. Although 
the manufacturer's product labelling states that 
the drug should not be used by persons for 
whom beta-adrenergic blocking agents are con- 
traindicated, the National Registry of Drug- 
Induced Ocular Side Effects was concerned that 
the drug was being improperly prescribed for 
patients at increased risk for side effects of 
beta-adrenergic blockade. The Food and Drug 
Administration subsequently reviewed its 
Spontaneous Reporting System for reports of 
adverse respiratory and cardiovascular events 
associated with ophthalmic timolol. This article 
summarizes the reports received by the Food 
and Drug Administration and the National 
Registry of Drug-Induced Ocular Side Effects. 
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Material and Methods 
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The Food and Drug Administration Sponta- 
neous Reporting System” collects reports of 
adverse events associated with drugs and bio- 
logic products from drug manufacturers, 
health professionals, and consumers. Drug 
manufacturers are required by law” to notify 
the Food and Drug Administration about ad- 
verse drug experiences reported to them, while 
direct reports from health professionals and 
consumers are submitted voluntarily. Al- 
though the Spontaneous Reporting System re- 
ceives reports for only a fraction of the actual 
number of adverse drug reactions, it helps 
signal possible problems with drug use, such 
as side effects and toxicity not recognized in 
preclinical trials or problems within a particular 
subset of the user population. The National 
Registry of Drug-Induced Ocular Side Effects, a 
specialty registry database supported by the 
Food and Drug Administration, is located at 
the Oregon Health Sciences University in Port- 
land. The Registry collects and evaluates spon- 
taneous reports, primarily from ophthalmolo- 
gists, of adverse ocular events associated with 
drug use. 

We reviewed reports of serious respiratory 
events, serious cardiovascular events, and 
death attributed to ophthalmic timolol that 
were received by the Food and Drug Adminis- 
tration or the National Registry of Drug- 
Induced Ocular Side Effects between Septem- 


ber 1978 and December 1985. Foreign reports 
and those that included multiple patients were 
excluded from the analysis. Case reports previ- 
ously cited?” were included. 

For this review, serious adverse respiratory 
events were defined as follows: respiratory ar- 
rest, respiratory failure, respiratory distress, 
dyspnea, bronchospasm, asthma, wheezing, 
bronchitis, apnea, pulmonary edema, dimin- 
ished pulmonary function, and exacerbation of 
preexisting respiratory disease. For purposes 
of analysis, reports of asthma, shortness of 
breath and wheezing, and bronchospasm were 
classified as bronchospasm-related events. Ser- 
ious adverse cardiovascular events were de- 
fined as follows: cardiac arrest, myocardial in- 
farction, angina, chest pain, arrhythmia, 
bradycardia, tachycardia, palpitations, heart 
failure, cardiospasm, cerebrovascular accident, 
syncope, unspecified cardiovascular disorders, 
and exacerbation of preexisting cardiovascular 
disease. Reports of hypertension, dizziness, 
headache, and hypotension not resulting in 
syncope were not considered to be serious. 
Reports of death from any cause were included. 

The following data were collected for each 
patient who experienced one of the above 
events: year the report was entered into the 
database, age, sex, nature and outcome of the 
adverse event, underlying illness, concomitant 
medications, dose of timolol, duration of timo- 
lol use, and outcome of drug dechallenge/ 
rechallenge. In a drug dechallenge, a drug 
suspected of causing serious side effects is 
discontinued. The dechallenge is positive if the 
patient improves and negative if the patient 
fails to improve. In a drug rechallenge the 
patient is reexposed to the suspect drug after it 
has been stopped. The rechallenge is positive if 
symptoms reappear and negative if symptoms 
do not reappear. 

For reports that provided information about 
concomitant drug use but gave no information 
about underlying illness, illness was inferred 
from the drugs listed. For example, a patient 
taking digoxin would be classified as having 
cardiac disease. 

Cases were compared for city of origin and 
demographic characteristics to extract dupli- 
cate reports. Marketing data for ophthalmic 
timolol were obtained from IMS America, Ltd., 
Ambler, Pennsylvania. The data were analyzed 
descriptively to assess the nature of the ad- 
verse events and to characterize the population 
in which the events occurred. 
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From September 1978 through December 
1985 the Food and Drug Administration Spon- 
taneous Reporting System and the National 
Registry of Drug-Induced Ocular Side Effects 
received more than 3,000 reports of adverse 
events attributed to topical timolol. Among 
these were 450 reports of serious respiratory 
and cardiovascular events and 32 reports of 
death: 272 reports were received by the Food 
and Drug Administration and 210 by the Na- 
tional Registry of Drug-Induced Ocular Side 
Effects. Rates of adverse event reporting by 
year are presented in the Figure. 

Of the 365 persons (76%) whose ages were 
known, age ranged from 2 weeks to 95 years, 
with a median of 68 years. Among the 411 
patients (85%) whose sex was known, there 
were 185 men (45%) and 226 women (55%). 

Table 1 lists the adverse respiratory and car- 
diovascular events associated with ophthalmic 
timolol. Cardiac arrhythmias (n = 136) and 
bronchospasm-related events (n = 131) were 
the most frequently reported adverse experi- 
ences, accounting for 55% of the reports. The 
outcomes of the adverse events attributed to 
ophthalmic timolol are shown in Table 2. There 
was no difference in median age between the 
patients who died and those who survived 
their events. 
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RETAIL PRESCRIPTIONS 


YEAR 
* ABSOLUTE NUMBER OF REPORTS 
Figure (Nelson and associates}. Rate of reporting 
of adverse respiratory and cardiovascular events and 
deaths attributed to timolol ophthalmic solution by 
year, 1978-1985. Note: timolol was only available for 
the last four months of 1978. 


TABLE 1 
ADVERSE RESPIRATORY AND CARDIOVASCULAR 
EVENTS AND DEATHS 
ASSOCIATED WITH OPHTHALMIC TIMOLOL, 1978-1985 


EVENT % NO. 


‘Respiratory events 


Bronchospasm-related event 27.2 131 
Dyspnea 13.7 66 
Apnea 1.7 8 
Respiratory distress 1.5 7 
Respiratory failure not specified 1.0 5 
Other respiratory events 2.0 10 

Subtotal 47.1 227 

‘Cardiovascular events 

Arrhythmia 28.2 136 


Bradycardia (76) 
Tachycardia (6) 
Arrhythmia unspecified (54) 


Syncope 6.4 31 
Cerebrovascular accident 4.1 20 
Heart failure 4.6 22 
Palpitations 2.3 11 
Angina/chest pain 1.7 8 
Other cardiovascular events 3.9 19 
Subtotal 51.2 247 

“Death, cause unknown 1.7 8 


Total 100.0 482 





A synopsis of patient medical history is pre- 
sented in Table 3. Of the 212 patients for whom 
this information was known 194 (92%) had 
preexisting respiratory or cardiovascular dis- 
ease. 

Table 4 shows both duration of timolol use 
before the adverse event and the outcome of 
the event. Among the 318 patients for whom 
these data were available, 73 (23%) experienced 
their adverse events within 24 hours after first 


TABLE 2 
OUTCOMES OF ADVERSE EVENTS ASSOCIATED WITH 
TIMOLOL OPHTHALMIC SOLUTION 





OUTCOME % OF KNOWN NO. 
Recovered 74.1 289 
Died 8.2 32 

Still under treatment 
at time report submitted 6.4 25 
Survived with sequelae 6.2 24 
Survived, status unknown 5.1 20 
Unknown — 92 
Total 100.0 482 





Vol. 102, No. 5 


Adverse Effects of Timolol 609 


a 


TABLE 3 
UNDERLYING ILLNESS OF PATIENTS WHO 
EXPERIENCED ADVERSE EVENTS 
ASSOCIATED WITH OPHTHALMIC TIMOLOL 


Ea 


UNDERLYING ILLNESS % OF KNOWN NO. 
Respiratory 61 129 
Bronchospasm-related (85) 
Other respiratory conditions (44) 
Cardiovascular 31 65 
Other 6 13 
No known illness 2 5 
Unknown — 270 
Total 100 482 


OS 


using topical timolol. Thirty-three (10%) had 
their events between days 2 and 7 of therapy. 
Fifteen percent of the patients whose events 
occurred within 24 hours of first use died. Nine 
percent of the patients whose events occurred 
between days 2 and 7 of therapy died. The 
median age of patients who had their events 
within 24 hours was 68 years; the median age of 
patients who had their events more than 24 
hours after first use was 69 years. Among the 
patients who had events within the first day of 
drug use, women outnumbered men 2.1:1. Of 
these patients 51% had been using 0.25% timo- 
lol and 49%, 0.50% timolol. Among those pa- 
tients who had their events more than one day 
after first drug use, the ratio of women to men 
was 1.2:1. In this group, 44% of the patients 
were using 0.25% timolol and 56%, 0.50% tim- 
olol. 

Of the 192 patients who were dechallenged 
with timolol 177 (92%) improved clinically. 
Symptoms recurred in 26 of 27 patients (96%) 
rechallenged with the drug. 

The 32 reports of death were reviewed sepa- 
rately. Thirteen of these reports were classified 
as cardiovascular deaths, 12 as respiratory, and 
one as a presumed drug interaction. Cause of 
death was unknown in six cases. Sex was 
known for 30 of the 32 patients; there were 14 
men (47%) and 16 women (53%). 

Age, known for 27 of the 32 patients, ranged 
from 33 to 86 years, with a median of 68 years. 
Of 26 patients for whom medical history was 
provided 22 (85%) had preexisting respiratory 
or cardiovascular disease. Of 25 patients for 
whom duration of timolol use was known 11 
(44%) experienced their adverse event within 
one day after first drug administration; six of 
these patients experienced events within two 


TABLE 4 
DURATION OF OPHTHALMIC TIMOLOL USE BY 
OUTCOME OF ADVERSE EVENT 


> 





DURATION OF USE 


OUTCOME  =1DAY 1-7DAYS >7DAYS UNKNOWN TOTAL 
Survived 52 26 176 104 358 
Died 11 3 9 9 32 
Unknown 10 4 27 51 92 
Total 73 33 212 164 482 





hours. An additional three patients had their 
events between the first and second day of 
therapy. There were two reports of sudden 
death. 





Discussion 





Ophthalmic timolol is presently contraindi- 
cated for patients with bronchial asthma, a 
history of bronchial asthma, severe chronic 
obstructive pulmonary disease, sinus brady- 
cardia, second or third degree atrioventricular 
block, overt cardiac failure, or cardiogenic 
shock. When first marketed in 1978, the only 
systemic effect of beta-adrenergic blockade in- 
cluded in the product labelling was slight re- 
duction in resting heart rate. By 1980, presum- 
ably in response to reports of these events to 
the manufacturer and in the medical literature, 
the product labelling had been expanded to 
include the following statement in the “Ad- 
verse Reactions” section: 


Aggravation or precipitation of certain cardiovascu- 
lar and pulmonary disorders has been reported pre- 
sumably related to effects of systemic beta blockade. 
These include bradyarrhythmia, hypotension, syncope 
and bronchospasm (predominantly in patients with 
pre-existing bronchospastic disease). 


The 1986 product labelling contains the follow- 
ing warning in boldface type: “The same ad- 
verse reactions found with systemic adminis- 
tration of beta-adrenergic blocking agents may 
occur with topical administration.” 

The implications of the systemic absorption 
of ophthalmic timolol were not fully appreciat- 
ed in 1978. At that time there were few highly 
detailed investigations of the pharmacokinetics 
of topical ophthalmic drugs; most pharmacoki- 
netics studies involved orally administered sys- 
temic drugs.” 
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In two early human’ and animal’ studies, 
investigators noted decreased ocular pressure 
in the contralateral untreated eyes of some 
subjects treated with timolol. They postulated 
that this phenomenon might have been the 
result of systemic absorption of the drug. It has 
since been well-established that ophthalmic 
timolol is systemically absorbed.*’*! Shell” re- 
ported that approximately 80% of a topically 
administered eyedrop volume drains through 
the nasolacrimal duct and is systemically ab- 
sorbed. While 40% to 70% of an oral dose of 
propranolol may undergo first-pass hepatic 
metabolism before reaching the systemic circu- 
lation,” a beta-adrenergic antagonist adminis- 
tered in eyedrop form does not undergo such 
first-pass metabolism, and may behave like an 
intravenous drug dose. 

Our data are in accordance with previous 
reports of timolol-associated adverse respira- 
tory and cardiovascular events, including 
death. The first week of therapy appears to bea 
critical time period. Because the most serious 
side effects appear to be related to beta- 
adrenergic blockade, it may be useful to mini- 
mize the amount of timolol that a patient ab- 
sorbs systemically. This could be accomplished 
by stabilizing the patient on the lowest thera- 
peutic dose of timolol and ensuring that the 
patient is able to instill his eyedrops properly. 
Eyelid closure and nasolacrimal occlusion*** 
are techniques used to decrease systemic ab- 
sorption of topically applied ocular drugs. Dig- 
ital pressure applied to the inner corner of the 
eye for several minutes following eyedrop in- 
stillation prolongs eye-drug contact while ob- 
structing nasolacrimal drainage. As with all 
drug therapy, however, the clinician must 
weigh the risks and benefits of timolol against 
the risks and benefits of alternative therapies, 
including no treatment at all. 

In reviewing data from a spontaneous report- 
ing system, such as the Food and Drug Admin- 
istration Spontaneous Reporting System or the 
National Registry of Drug-Induced Ocular Side 
Effects, it is important to recognize the inherent 
limitations of voluntary adverse drug reaction 
reporting. Submission of an adverse drug expe- 
rience report does not necessarily imply a caus- 
al relationship between the drug and the event. 
In certain instances the relationship between 
drug and event is confounded by the patient’s 
age or underlying condition. When assessing a 
drug like ophthalmic timolol, which is used by 
a predominantly elderly population that is a 
priori at risk for cardiovascular and respiratory 


disease, it is often difficult to determine wheth- 
er the suspect event is a consequence of the 
drug, the patient’s age, an underlying medical 
condition, or a combination of factors. Caution 
is necessary in interpreting reports of adverse 
clinical events since they probably represent 
the most serious drug-associated events and 
may not accurately reflect the larger picture. 
Rates generated from these data are reporting 
rates and should not be misconstrued as actual 
rates of events in the exposed population. 

Ophthalmologists are encouraged to report 
suspected adverse drug experiences directly to 
the drug manufacturer, to the Food and Drug 
Administration Division of Epidemiology and 
Surveillance in Rockville, Maryland, or to the 
National Registry of Drug-Induced Ocular Side 
Effects in Portland, Oregon. 


References 


1. National Prescription Audit (database). IMS 
America, Ltd., Ambler, Pennsylvania. 

2. Zimmerman, T. J., and Kaufman, H. E.: Timo- 
lol. A beta-adrenergic blocking agent for the treat- 
ment of glaucoma. Arch. Ophthalmol. 95:601, 1977. 

3. Katz, I. M., Hubbard, W. A., Getson, A. J., and 
Gould, A. L.: Intraocular pressure decrease in nor- 
mal volunteers following timolol ophthalmic solu- 
tion. Invest. Ophthalmol. 15:489, 1976. 

4. Zimmerman, T. J., and Kaufman, H. E.: Timo- 
lol. Dose response and duration of action. Arch. 
Ophthalmol. 95:605, 1977. 

5. Boger, W. P., IHI, Steinert, R. F., Puliafito, 
C. A., and Pavan-Langston, D.: Clinical trial com- 
paring timolol ophthalmic solution to pilocarpine in 
open-angle glaucoma. Am. J. Ophthalmol. 86:8, 
1978. 

6. Radius, R. L., Diamond, G. R., Pollack, I. P., 
and Langham, M. E.: Timolol. A new drug for man- 
agement of chronic simple glaucoma. Arch. Ophthal- 
mol. 96:1003, 1978. 

7. Moss, A. P., Ritch, R., Hargett, N. A., Kuhn, 
A. N., Smith, H., Jr., and Podos, S.: A comparison of 
the effects of timolol and epinephrine on intraocular 
pressure. Am. J. Ophthalmol. 86:489, 1978. 

8. Keates, E. U.: Evaluation of timolol maleate 
combination therapy in chronic open-angle glauco- 
ma. Am. J. Ophthalmol. 88:565, 1979. 

9. Lass, J. H., and Pavan-Langston, D.: Timolol 
therapy in secondary angle-closure glaucoma post 
penetrating keratoplasty. Ophthalmology 86:50, 
1979. 

10. Batchelor, E. D., O’Day, D. M., Shand, D. G., 
and Wood, A. J.: Interaction of topical and oral 
timolol in glaucoma. Ophthalmology 86:60, 1979. 

11. Boger, W. P., Puliafito, C. A., Steinert, R. F., 
and Langston, D.: Long-term experience with timo- 











lol ophthalmic solution in patients with open-angle 
glaucoma. Ophthalmology 85:259, 1978. 

12. Zimmerman, T. J., Kass, M. A., Yablonski, 
M. E., and Becker, B.: Timolol maleate. Efficacy and 
safety. Arch. Ophthalmol. 97:656, 1979. 

13. Obstbaum, S. A., Galin, M. A., and Katz, I. M.: 
Timolol. Effect on intraocular pressure in chronic 
open-angle glaucoma. Ann. Ophthalmol. 10:1347, 
1978. 

14. Olson, R. J., Bromberg, B. B., and Zim- 
merman, T. J.: Apneic spells associated with timolol 
therapy in a neonate. Am. J. Ophthalmol. 88:120, 
1979, 

15. McMahon, C. D., Shaffer, R. N., Hoskins, H. 
D., Jr., and Hetherington, J., Jr.: Adverse effects 
experienced by patients taking timolol. Am. J. Oph- 
thalmol. 88:736, 1979. 

16. Jones, F. L., Jr., and Ekberg, N. L.: Exacerba- 
tion of obstructive airway disease by timolol. 
J.A.M.A. 244:2730, 1980. 

17. Noyes, J. H., and Chervinsky, P.: Case report. 
Exacerbation of asthma by timolol. Ann. Allergy 
45:301, 1980. 

18. Charan, N. B., and Lakshminarayan, S.: Pul- 
monary effects of topical timolol. Arch. Intern. Med. 
140:843, 1980. 

19. Jones, F. L., Jr., and Ekberg, N. L.: Exacerba- 
tion of asthma by timolol. N. Engl. J. Med. 5:270, 
1979. 

20. Guzman, C. A.: Exacerbation of bronchorrhea 
induced by topical timolol. Am. Rev. Respir. Dis. 
121:899, 1980. 

21. Britman, N. A.: Cardiac effects of topical timo- 
lol. N. Engh: J. Med. 300:566, 1979. 

22. Schoene, R. B., Martin, T. R., Charan, N. B., 


and French, C. L.: Timolol-induced bronchospasm in — 


asthmatic bronchitis. J.A.M.A. 245:1460, 1981. 














23. Williams, T., and Ginther, W. H.: Haza 
of ophthalmic timolol. N. Engl. J. Med. 306: 1485 
1982. 

24. Ahmad, $.: Cardiopulmonary effects of timolol 
eyedrops. Lancet 2:1028, 1979. a 

25. Van Buskirk, E. M.: Adverse reactions from 
timolol administration. Ophthalmology 87:447, 1980: 

26. Wilson, R. P., Spaeth, G. L., and Poryzees, Eoo 
The place of timolol in the practice of ophthalmolo- oie 
gy. Ophthalmology 87:451, 1980. De 

27. Lee, B., and Turner, W. M.: Food ‘and Drug oS 
Administration's adverse drug reaction monitoring | ae 
program. Am. J. Hosp, Pharm. 35:929, 1978. EE 

28. Poštmarketing reporting of adverse drug exper- 
iences. 21 Code of Federal Regulations 314.80: 89-94 
(April 1, 1986). | 

29, Bailey, P. L.: Timolol and postoperative apne 
in neonates and young infants. A nepre BIOI 
61:622, 1984.. i 

30. Shell, J. W.: Pharmacokinetics of topically ap 
plied ophthalmic drugs. Surv. Ophthalmol. 26: 207 
1982. 

31. Alvan, G., Calissendorff, B., Seideman, P. 
Widmark, K., and Widmark, G.: Absorption of ocu 
lar timolol. Clin. Pharmacokinet. 5:95, 1980. a 

32. Girdwood, R. H. (ed).: Clinical Pharmacdlagy 
ed. 25. London, Bailliere Tindall, 1984, p, 287.. 

33. Passo, M. S., Palmer, E. A., and Van Buskirk 
E. M.: Plasma timolol i in glaucoma patients. Ophthal 
mology 91:1361, 1984. 

34. Zimmerman, T. J., Kooner, K. $., Kandarak 
A. S., and Ziegler, L. P.: Improving the therapeu 
index of topically applied ocular drugs. Arch. Oph 
thalmol. 102:551, 1984. | 

35, Fraunfelder, F. T.: Extraocular fluid dynamics 
How best to apply topical ocular medication. Trang: 
Am. Ophthalmol. Soc. 74:457, 1977. a 




















The Correlation of Functional and Structural 


Measurements in Glaucoma Patients and Normal Subjects 


Stephen M. Drance, M.D., P. Juhani Airaksinen, M.D., Michael Price, M.D., Michael 
Schulzer, M.D., Gordon R. Douglas, M.D., and Brian W. Tansley, Ph.D. 


We measured a number of structural charac- 
teristics of the optic nerve head and retina in 
52 glaucoma suspects, 51 glaucoma patients, 
and 28 normal eyes. In all of the patients, a 
number of psychophysical functions were re- 
corded and evoked cortical potentials and pat- 
tern electroretinography were obtained. The 
correlations between these structural and 
- functional parameters were established by 
multiple regression. Diffuse structural chang- 
es in the optic nerve head and retina were 
related to differential light threshold and color 
that measure diffuse psychophysical distur- 
bances. Localized changes in the retinal nerve 
fibers and the vertical cup/disk ratio related to 
the “corrected loss variance,” which is an 
index measuring localized psychophysical 
changes. 


EARLY RECOGNITION of glaucomatous damage 
is important, as once a definitive localized visu- 
al field defect is present, the process may prog- 
ress relentlessly.’ Some patients with increased 
intraocular pressure who are recognized to be 
at greater risk of developing glaucomatous 
damage have been found to have abnormal 
psychophysical and electrophysiologic re- 
sponses, including color perception,’ contrast 
sensitivity,’ increased localized scatter of light 





Accepted for publication July 23, 1986. 

From the Department of Ophthalmology, University 
of British Columbia, Vancouver (Drs. Drance and 
Douglas); the Department of Ophthalmology, Universi- 
ty of Oulu, Finland (Dr. Airaksinen); the Department of 
Ophthalmology, Boston University School of Medicine 
(Dr. Price); the Departments of Medicine and Statistics, 
University of British Columbia, Vancouver (Dr. 
Schulzer); and the Department of Psychology, Carleton 
University, Ottawa (Dr. Tansley). This study was sup- 
ported by grant 68-1578 from the Medical Research 
Council (Dr. Drance) and 65-4134 from the British Co- 
lumbia Health Care Research Foundation (Dr. Drance). 

Reprint requests to Stephen Drance, M.D., Eye Care 
Centre, 2550 Willow St., Vancouver, Canada V5Z 3N9. 


threshold,’ increased short-term fluctuation,’ 
abnormalities in the visual-evoked potential,’ 
and such structural abnormalities as dimin- 
ished neuroretinal rim areas,’ large horizontal 
and vertical cup/disk ratios, and diffuse and 
localized loss of the nerve fiber layer of the 
retina. Some or all of these abnormalities may 
precede definitive glaucomatous visual field 
defects, but so far, only color disturbances,” 
localized retinal nerve fiber layer abnormali- 
ties, and localized neuroretinal rim changes®” 
have been shown in longitudinal studies to 
precede subsequent visual field defects. The 
present study was carried out in an attempt to 
identify the relationships between some of 
these early structural and functional abnormal- 
ities. 





Patients and Methods 





One eye randomly chosen from each of 131 
patients, including normal persons, patients 
with ocular hypertension, and those with early 
glaucoma, were studied and pooled. This 
provided a wide range of variability in the 
measured data, permitting a readier identifica- 
tion of any correlations that might be present 
among variable groups. The optic disks of all of 
the eyes were photographed, and from these 
the corrected area of the neuroretinal rim in 
square millimeters was calculated." Retinal 
nerve fiber photography and assessment was 
carried out to establish diffuse and localized 
loss of nerve fiber scores using methods previ- 
ously described.* The horizontal and vertical 
cup/disk ratio was measured from the enlarged 
stereophotographs using contour changes and 
not pallor as the criterion for identifying the 
edge of the cup. Forty-nine differential light 
thresholds were recorded in each eye using the 
JO program on the Octopus 201 perimeter.” 
The JO program is the precursor of the Gl 
program. The overall mean differential light 
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threshold, the “mean defect” compared with 
age-matched normal values, and the “cor- 
rected-loss variance,” which measures the vari- 
ability of thresholds, were calculated. Color 
vision was tested with the Farnsworth-Munsell 
100-hue test. Contrast sensitivity functions 
were recorded monocularly on a Nicolet 
CS2000 contrast sensitivity system. The stimu- 
lus consisted of static presentation of sinusoi- 
dal stripes on a video display monitor; 0.5, 1.0, 
3.0, 6.0, 11.4, and 22.8 cycles per degree were 
presented in a random fashion. Before each 
presentation, the patient was shown a preview 
of the next pattern. The contrast was increased 
from zero until threshold was reached four 
times. The mean and standard deviation of the 
logarithm of threshold (log threshold) were 
calculated. At each spatial frequency, a con- 
trast sensitivity function was derived for each 
patient. Pattern electroretinograms and visual- 
evoked cortical potentials were recorded on the 
Nicolet CA1000 signal averager with a Nicolet 
1015 visual stimulator. Reversing checkerboard 
patterns with a field size of 20 degrees were 
presented on the monitor. Visual-evoked po- 
tentials and pattern electroretinograms were 
averaged monocularly 100 times using 60- 
minute, 30-minute, and 15-minute check sizes, 
with a pattern-reversal rate of 1.1, 5.5, and 11 
Hz. Contrast was 90% and average mean lumi- 
nance was 29.1 cd/m’. Bandpass filters were set 
at 1 to 100 Hz for visual-evoked potentials and 1 
to 30 Hz for pattern electroretinograms. Fast 
Fourier transforms were calculated directly 
from the tracings for the various reversal rates 
and spatial frequencies obtained for each eye. 
The amplitudes of the fundamental and second 
harmonic were divided by the appropriate 
mean noise level so that for each set of parame- 
ters, the noise-corrected amplitudes as well as 
the phase shift of the fundamental and the next 
harmonic were available. 

The structural variables consisted of the dif- 
fuse and localized retinal nerve fiber scores, the 
neuroretinal rim area, and the horizontal and 
vertical cup/disk ratios. Each of these variables 
was first regressed on the psychophysical 
measurements, which consisted of the overall 
mean differential threshold, the mean defect, 
log corrected-loss variance, color score, and six 
contrast sensitivities. All variables considered 
were age adjusted by means of simple age 
regressions. These structural and psychophysi- 
cal analyses were carried out on 122 of the 131 
eyes in which complete data were available, 
using stepwise forward regressions containing 


a backward subroutine that, at each step, per- 
mitted the dropping of previous variables from 
the regression if new, correlated variables per- 
formed better. 

To examine the additional contribution to 
these regressions gained by the introduction of 
the statistically significant electrophysiologic 
variables, each of the structural variables above 
was first related by stepwise forward regres- 
sion to the 24 visual-evoked potential measure- 
ments (12 noise-corrected amplitudes and the 
corresponding 12 latencies) and, again, to the 
12 pattern electroretinogram measurements (12 
amplitudes and 12 latencies); to reduce the 
total number of covariates, the structural varia- 
bles were also regressed on the six contrast 
sensitivities in separate analyses. In each of 
these regressions, only those electrophysio- 


logic and contrast sensitivity measurements 


that had a significant correlation (under 5%) 
with the corresponding structural variable 
were retained for further analysis. Age was 
also included as a covariate in the subsequent 
analyses, thus allowing again for age-adjusted 
regressions. 

Each structural variable was then regressed 
by stepwise forward regression on the set of 
psychophysical variables listed above, contain- 
ing only statistically significant contrast sensi- 
tivities, and extended by the statistically signif- 
icant electrophysiologic variables. These 
analyses were performed on subsets of the data 
that consisted of eyes in which full electrophys- 
iologic observations were available. 





Results 





The interpretation of multiple-regression 
analyses in the presence of collinearity must be 
undertaken with care. In addition to forward 
and backward regressions, a number of other 
techniques (forcing variables into regressions, 
omitting variables from regressions, and subset 
regressions) were carried out to validate the 
following results. The regressions without the 
electrophysiologic criteria (Table 1) showed 
that the diffuse, nerve fiber layer loss score was 
primarily related to the overall mean differen- 
tial threshold score measured with the JO pro- 
gram on the Octopus perimeter. The mean 
defect, which describes the loss of the mea- 


sured thresholds from the appropriate age- - 


corrected threshold values for the individual, . 
and the log corrected-loss variance, which ex- 
















TABLE1 
STEPWISE. REGRESSION OF INDIVIDUAL STRUCTURAL MEASUREMENTS ON 
PSYCHOPHYSICAL VARIABLES UP TO 5% SIGNIFICANCE LEVEL* 





DEPENDENT VARIABLE 


INDEPENDENT VARIABLE _ CUMULATIVE R% 
Diffuse NFL score Mean threshold 49 
Mean defect 54 
Log CLV 56 
Color score 59 
Neuroretinal rim area Mean threshold 24 
Contrast sensitivity, 1 cycle per degree 32 
Pupil size 35 
Log CLV 37 
Horizontal cup/disk Mean threshold 22 
Localized NFL score Log CLV 25 
Color score 28 
Vertical cup/disk Log CLV 37 
Age 42 
Mean defect 44 


*N = 122 for all independent variables. NFL indicates nerve fiber layer; CLV, corrected log variance. 


os presses the local variability of the threshold 
-> values for the individual, and, finally, the color 


error score still improve this relationship at a 
5% level of significance (Table 2). The neuro- 
retinal rim area is also primarily related to the 
mean differential light threshold, while the 
_ contrast sensitivity to 1 cycle per degree, pupil 


. size, and, finally, the log corrected-loss vari- 
`> ance added to this regression. The horizontal 
¿© = ¢up-disk ratio, on the other hand, was only 
- _ related to the overall mean light threshold. 


_ The localized nerve fiber layer loss score is 
Principally related to the log corrected-loss var- 
iance and to the color error scores. The vertical 


cup/disk ratio is mainly related to the log 
corrected-loss variance with age and the mean 
defect of the diffetential light threshold, fur- 
ther contributing to the significance of the re- 
gression. 

The inclusion of the electrophysiologic pa- 
rameters did not alter the regressions and only 
the phase shift of the second harmonic of the 
steady-state, pattern-reversal, visual-evoked 
cortical response (check size 15 minutes, 5.5 
contrast reversals per second) was included in 
the regression of the neurorétinal rim area on 
psychophysical and electtophysiologic meas- 
urements (Table 2). 





| TABLE 2 
STEPWISE REGRESSION OF NEURORETINAL RIM AREA ON 
PSYCHOPHYSICAL AND ELECTROPHYSIOLOGIC VALUES 





CUMULATIVE %A2 


INDEPENDENT VARIABLE DEPENDENT VARIABLE* 


Neuroretinal rim area Mean threshold , 21 
(n = 96) Log CLV 24 


Phase shift of second harmonic of 
steady-state, pattern-reversal, 
visual-evoked cortical response (check 
size 15 min., 5.5 contrast 
reversals/sec) | 28 
“CLV indicates corrected log variance. 
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Discussion 


In 1982, Quigley, Addicks, and Green" de- 
scribed a 44-year-old patient who had in- 
creased intraocular pressures for at least five 
years, a fairly large, stable cup (horizontal cup/ 
disk ratio, 0.4; vertical ratio, 0.6) and nine of 
ten normal fields. The eye became available for 
axonal counting because of an injury associated 
with some hypotony. His optic nerve contained 
only 576,787 axons and he presumably lost 
approximately 40% of his fibers with no repro- 
ducible field defects. Three other glaucoma 
suspects, described in that article’ without 
field defects, showed considerably less diffuse 
axonal loss, which might have resulted from 
ageing alone. This patient clearly shows that 
diffuse glaucomatous damage can take place 
without obvious classic field defects. Such pa- 
tients suffer from acquired damage. 

Traquair” drew attention to contraction of the 
isopters with baring of the blind spot as an 
early manifestation of glaucoma. Harms and 
Aulhorn” found that in 2,684 eyes with glauco- 
ma or suspected of having glaucoma, 22.5% 
showed a generalized concentric contraction. 
Generalized contraction can also be due to lens 
opacities, miosis, and ageing, and is therefore a 
nonspecific finding that is difficult to interpret 
as an early sign of glaucoma or its progression. 
Glaucoma suspects have been shown to have 
abnormal color vision, abnormal temporal con- 
trast sensitivity, and abnormal patterned 
visual-evoked potential responses. At the optic 
nerve head, some glaucoma suspects have 
large cups and small neuroretinal rims; in some 
suspects, a generalized enlargement of the cup 
takes place before the occurrence of any local- 
ized visual field defects. Many glaucoma sus- 
pects have abnormalities in their retinal nerve 
fiber layer and many manifest small hemor- 
rhages on the disk and subsequently develop 
disk abnormalities and localized field defects. 
All of these anomalies occur without classic 
field defects and can therefore precede the 
appearance of a scotoma. 

We utilized normal persons, those with sus- 
pected glaucoma, and glaucoma patients with 
small visual field defects to obtain a large spec- 
trum of axonal counts that would allow a study 
of the correlations of structural and psycho- 
physical functions. 

It was reassuring to see that the mean thresh- 
old value of the 49 central points tested in the 
paracentral 25 degrees around fixation relates 


most strongly to the diffuse retinal nerve fiber 
layer loss score and accounts for almost one 
half of all the variation of that score. The mean 
threshold is also related to the neuroretinal rim 
area, but accounts for only one fourth to one 
third of the variation in the rim area. It also 
relates to the horizontal cup/disk ratio. Con- 
versely, the corrected loss variance, which is an 
index indicating localized variation of thresh- 
old values, relates most strongly to the vertical 
cup/disk ratio, accounting for over one third of 
its variation, and also to localized retinal nerve 
fiber loss scores, accounting for one fourth to 
one third of the variation. 

Interestingly, the Farnsworth-Munsell color 
error scores are related to a lesser degree to 
both the diffuse and localized retinal nerve 
fiber loss score. In a previous study,” we also 
showed that color vision loss relates almost 
entirely to diffuse retinal nerve fiber layer loss 
scores. In that study, we defined as diffuse loss 
only those retinas showing some loss in all ten 
sectors. Anything less was included as local- 
ized scores. We obviously included in the local- 
ized retinal nerve fiber layer loss score some 
cases that had a diffuse loss, but not involving 
all sectors. As color error scores relate predomi- 
nantly to diffuse loss, the relationship to local- 
ized loss scores probably occurred because of 
the very strict definition of diffuse loss that 
allowed for some diffuse losses to be included 
with the localized nerve fiber layer scores. 

The neuroretinal rim, which is related mainly 
to the overall threshold, is also related in a 
much lesser degree to the corrected-loss vari- 
ance and contrast sensitivity. The rim area is 
influenced by both diffuse and localized chang- 
es, and this is not unexpected. 

The addition of the steady-state, visual- 
evoked potentials and patterned electroretino- 
graphs considerably reduced the numbers of 
eyes available for analysis because some of the 
selected amplitudes or latencies were missing. 
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Two-Pulse Temporal Resolution in Patients With 


Glaucoma, Suspected Glaucoma, 


and in Normal Observers 


Lew B. Stelmach, Ph.D., Stephen M. Drance, M.D., and Vincent Di Lollo, Ph.D. 


We examined the potential usefulness of a 
two-pulse temporal resolution technique in 
assessing early glaucomatous damage. Pa- 
tients with glaucoma and suspected glaucoma 
and normal observers were studied. The tech- 
nique produced a high sensitivity and specific- 
ity in separating glaucomatous from normal 
eyes and identified a subgroup of patients with 
suspected glaucoma for follow-up. 


CONCERN over early diagnosis has led to 
great interest in the description of psychophys- 
ical abnormalities and other early signs of dam- 
age in eyes with increased intraocular pres- 
sure.’ Such increases are an important risk 
factor in the development of glaucomatous 
damage.** However, it is still difficult to identi- 
fy eyes at risk in which glaucoma will develop. 
We explored the potential of the two-pulse 
resolution technique as an indicator of incipi- 
ent damage. This technique has proved to be 
useful in other syndromes.’ It requires that two 
rapidly successive pulses of light be discrimi- 
nated from a single pulse. If recovery from the 
sensory effects of the first pulse is rapid, the 
pulses are perceived as discrete events; howev- 
er, if recovery is slow, the two successive puls- 
es are perceived as a single integrated pulse 
and the interpulse interval must be lengthened 
to restore the perception of two discrete pulses. 
Hypertensive eyes that are at a high risk for the 
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development of glaucoma may require exces- 
sively long interpulse intervals to perceive a 
double pulse. To examine this possibility, we 
measured the two-pulse temporal resolution 
threshold in patients with glaucoma and sus- 
pected glaucoma and age-matched normal con- 
trols. 


Patients and Methods 


Sixteen normal control observers and 34 pa- 
tients were studied. One control observer had 


suffered a retinal arterial occlusion in one eye _ 


and was blind in that eye. Remaining control 
observers had no history of ocular or neurolog- 
ic disorders and had normal ocular findings, 
including perimetry. 

Of the 68 eyes of the 34 patients, two were 
normal, 39 had intraocular pressures above 21 
mm Hg with normal visual fields on the Octo- 
pus or Goldmann perimeters, and normal optic 
nerve heads, and 27 had typical glaucomatous 
visual field defects. Of the 27 glaucomatous 
eyes, ten were unable to see at least one of the 
stimuli in the display because of the location of 
the scotoma and could not be tested. We there- 
fore studied 31 normal eyes, 39 eyes with sus- | 
pected glaucoma, and 17 glaucomatous eyes. 
To reduce experimental bias, information re- 
garding the diagnostic classification of a given 
subject was disclosed only after data collection 
was completed. 

Mean ages were 58, 58, and 55 years, respec- 
tively, for normal eyes, those with suspected 
glaucoma, and glaucomatous eyes. Median 
ages were 58, 58, and 62, respectively, for the 
same groups. Pupillometry equipment became 
available during the course of the study and 
pupil diameters were measured in 28 normal 
eyes, 31 eyes with suspected glaucoma, and 16 


glaucomatous eyes. Mean respective pupil di se 


ameters in the three groups were 4.1, 4.4, a 
3.9 mm. The median pupil diameter v 3 
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mm for all groups. All eyes had unaided or 
corrected visual acuity of no less than 20/30. It 
is known that visual acuity as poor as 20/200 
has no significant effect on double-flash resolu- 
tion.* 

The display consisted of five square patches 
of light displayed on an oscilloscope equipped 
with P15 phosphor. Each of the five elements of 
the display subtended a visual angle of approx- 
imately 20 minutes of arc. One of the elements 
was displayed at the center of the screen, and 
the remaining four were located above, below, 
to the right, and to the left of center at a 
distance of 3 degrees from the central element, 
as shown in Figure 1. The steady background 
luminance was 8.6 cd/m’, and the luminance of 
the elements was 2.5 cd/m* above background. 
The observer fixated the central area of the 
screen, demarcated by four fixation points. 
When ready, the observer depressed a hand- 
held button to initiate a trial. On pressing the 
button, the fixation points disappeared and the 
five elements appeared briefly on the screen. 
Four elements were displayed in a brief single 
flash; the fifth element, whose location varied 
randomly on each trial, was displayed in two 
successive flashes of 10 msec each, separated 
by a variable temporal interval. The two-pulse 
stimulus could occur at one of the five display 
sites. The remaining four distractor stimuli 


Fig. 1 (Stelmach, Drance, and Di Lollo). Display 
elements were arranged as shown. The distance of 
the outer elements from the center was 3 degrees of 
visual angle. 


were matched with the two-pulse element in 
brightness and total duration. 

Observers were required to identify the loca- 
tion of the two-pulse stimulus (top, bottom, 
left, right, or center). The aim of the procedure 
was to find the briefest duration of the inter- 
pulse interval at which the observer could 
identify the two-pulse element with an accura- 
cy of 60%. A dynamic threshold-tracking tech- 
nique known as PEST (Parameter Estimation by 
Sequential Tracking)’ was used for this pur- 
pose. For each observer, one threshold esti- 
mate was obtained at each location for each 
eye, 


Results 


aritme: 


Figure 2 shows distributions of two-pulse 
resolution thresholds for normal and glauco- 
matous eyes. Figure 3 shows the same for 
normal eyes and those with suspected glauco- 
ma. Each eye contributed five thresholds to its 
respective distribution, with one threshold for 
each position tested. The Table shows the 
means and sample standard deviations for each 
distribution. 

Glaucomatous eyes—Overall, glaucomatous 
eyes required longer interpulse separations 
than normal eyes to attain criterion level per- 
formance of 60% accuracy. The mean inter- 
pulse intervals were 63 msec for normal and 82 
msec for glaucomatous eyes. Medians were 60 
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Fig. 2 (Stelmach, Drance, and Di Lollo). Relative 
frequency of two-pulse resolution thresholds for nor- 
mal and glaucomatous eyes. Each eye contributed 
five thresholds, one from each location in the dis- 
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Fig. 3 (Stelmach, Drance, and Di Lollo). Relative 
frequency of two-pulse resolution thresholds for nor- 
mal eyes and eyes suspected of having glaucoma. 
Each eye contributed five thresholds, one from each 
location in the display. 


msec and 76 msec, respectively (Table). Statisti- 
cal analysis with the Mann-Whitney U test 
yielded a Z score of 3.16, significant at the .001 
level.® | 

Besides differing in central tendency, the two 
distributions seen in Figure 2 differ in disper- 
sion and overall shape. The sample standard 
deviations were 14.5 msec for normal eyes and 
30.1 msec for glaucomatous eyes. Greater vari- 
ability and skewness of the glaucomatous dis- 
tribution is caused by greater inter-eye and 
intra-eye variability. That is, within any given 
glaucomatous eye the variance among the five 
scores was greater than it was within any given 
normal eye. The variance between individual 
eyes was also greater in the glaucoma group 
than in the normal group. There was about 
twice as much inter-eye and intra-eye variabili- 
ty in the glaucomatous sample. 

Greater inter-eye variability in the glaucoma- 
tous sample is to be expected because of the 
extra source of variance introduced by the dis- 
ease process: some eyes would be affected more 
by the disease than others. Greater intra-eye 
variability indicates that glaucomatous eyes 
showed near-normal thresholds at some test 
sites but grossly impaired thresholds at other 
sites, suggesting spatially nonuniform damage 
to the retina. With reference to Figure 2, the 
area of overlap of the two distributions repre- 
sents performance at test sites where glauco- 
matous eyes performed at near-normal levels; 
correspondingly, the area of nonoverlap, at the 
tail of the glaucomatous distribution, repre- 








TABLE 
MEDIANS, MEANS, AND STANDARD DEVIATIONS OF 
TWO-PULSE RESOLUTION THRESHOLDS 


SAMPLE STANDARD 
GROUP MEDIAN MEAN DEVIATION 
Normal control 60 63 14 
Suspected glaucoma 70 73 21 
Glaucomatous 76 82 30 


sents performance at test sites where temporal 
resolution was impaired. 

There were no systematic differences among 
the five tested locations that distinguished nor- 


mal from glaucomatous eyes. In both groups. ae 


the central location showed the best temporal 
resolution and the bottom and top showed the 
worst. Right and left fell in between. | 
Eyes with suspected glaucoma—Figure 3- 
shows distributions of two-pulse resolution 
thresholds for eyes with suspected glaucoma 
and for normal eyes. The mean interpulse in- 
tervals were 63 msec and 72 msec for normal 
eyes and for eyes with suspected glaucoma, © 
respectively. Respective medians were 60 msec 


and 70 msec (Table). Statistical analysis with _ 


the Mann-Whitney U test yielded a Z score of 
2.28, significant at the .02 level. The length- 
ened two-pulse thresholds in the suspect eyes 
suggest that some form of visual damage was 
present. In the Table the mean threshold level 
for suspect eyes fell between that for normal 
and glaucomatous eyes. Other differences be- 
tween the distributions in Figure 3 paralleled 
those described above for the glaucomatous 
and normal distributions but were of lesser 
magnitude. 

Sensitivity and specificity—The value of the 
present method as a screening procedure can be 
assessed from Figure 4, which shows the op- 
erating characteristics of the procedure.’ The Y 
axis of Figure 4 shows the sensitivity of the 
procedure, or the percentage of glaucomatous 
eyes and suspect eyes judged to be abnormal at 
various criteria for abnormality. The criteria are 
printed beside each point. Any eye with at least 
one two-pulse threshold equal to or greater 
than the criterion was deemed to be abnormal. 
The X axis of Figure 4 shows the specificity of 
the test or the percentage of normal eyes classi- 


fied as normal. For example, at a criterion of 90 __ ye 
msec, the percentages of eyes deemed to be- e 
abnormal were approximately 13%, 39%, and > 


71% for normal, suspect, and glaucomatous 
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Fig. 4 (Stelmach, Drance, and Di Lollo). Sensitivity 
and specificity of the two-pulse resolution test. 


eyes, respectively. This translates to a sensitivi- 
ty of 39% and 71%, and a specificity of 87%. A 
cutoff value in the range of 85 to 95 msec may 
be regarded as optimal because, within this 
range, both sensitivity and specificity were 
high. 
As mentioned above, the amount of intra-eye 
variability was greater in the clinical than in the 
normal samples. However, variability was not 
as good a discriminator as the thresholds them- 
secelves. At any value of sensitivity, specificity 
was poorer when the discriminator was varia- 
bility than when it was a two-pulse threshold. 


Discussion 


The goals of the present study were twofold: 
to examine how well the two-pulse resolution 
technique could separate normal eyes from 
glaucomatous eyes and to evaluate its potential 
for detecting early damage associated with in- 
creased intraocular pressure in eyes suspected 
of having glaucoma. The distributions of scores 
shown in Figures 2 and 3 and the operating 
characteristics of the test shown in Figure 4 
prove that the technique can successfully sepa- 
rate normal from glaucomatous eyes. This con- 
firms the results of other studies,*’ which 
showed that retinal areas which appear to be 
normal on standard perimetric tests, such as 


the Goldmann or Octopus tests, may be affect- 
ed in more subtle ways by the glaucoma. 

The present technique also shows promise as 
a possible means of identifying eyes suspected 
of having glaucoma that are at risk of rapid 
deterioration. Eyes with deviant scores in tem- 
poral resolution may be more likely to manifest 
glaucomatous damage. Since only a small per- 
centage of suspect eyes go on to develop glau- 
coma over the short term,’ the sensitivity of the 
present test is reasonable. Whether, indeed, 
the technique can predict glaucomatous dam- 
age and whether it is a useful diagnostic proce- 
dure can only be answered by follow-up inves- 
tigations of the present sample of eyes 
suspected of having glaucoma. 
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he clinical course of 29 eyes 
trophy of the retinal pigment 
antified three phases of the 
which the eyes progressively 
nitial phase, eyes showed 


focal d s of atrophy of the retinal 
pigment um in the parafoveal area. 
These ey ained good visual acuity for 

e second phase was character- 
ized by fo nvolvement i in which there was 
a a precipit s in visual acuity. Foveal in- 


led coarse foveal granularity, 
foveal retinal pigment epithe- 
lium, increasing encirclement of the fovea 
with focal areas of atrophy, and minimal mac- 
ular drusen. The end stage of the disease was a 
confluent, usually circular, area of atrophy 
that involved the entire central macula. 


MACULAR DEGENERATION, a leading cause of 
blindness in the United States, may be divided 
into exudative and nonexudative types. The 
exudative type is characterized by fluid and 
hemorrhage beneath the retinal pigment epi- 
thelium or neurosensory retina because of cho- 
roidal neovascularization. The nonexudative 
type includes macular drusen and sharply cir- 
cumscribed focal areas of atrophy of the retinal 
pigment epithelium within the macula. Our 
study concerns this second type of nonexu- 
dative macular degeneration, referred to as 
geographic atrophy of the retinal pigment epi- 
thelium. 

In 1973, Gass! referred to geographic atrophy 
of the retinal pigment epithelium in association 
with drusen and disciform macular degenera- 
tion. Blair? subsequently differentiated geo- 
graphic atrophy of the retinal pigment epitheli- 
um from central areolar choroidal sclerosis and 
described it as a separate disease entity secon- 





Accepted for publication Aug. 28, 1986. 

From the Retina Service, W. K. Kellogg Eye Center, 
University of Michigan Medical Center, Ann Arbor, 
Michigan. 

Reprint requests to A. K. Vine, M.D., W. K. Kellogg 
Eye Center, 1000 Wall Street, Ann Arbor, MI 48105. 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 102:621-625, NOVEMBER, 1986 621 5 


dary to macular degeneration. The cause of this 
process has not been established, although 
many factors, such as the presence of drusen, 
have been suggested. 2 The present study was 
made to determine the natural progression of 
this disease and its resulting effect on visual 
acuity. 





Subjects and Methods 





We reviewed the charts of 47 patients who 
had atrophic changes of the retinal pigment 

epithelium. Of these 47 patients, 18 met our 
criteria for geographic atrophy of the retinal 
pigment epithelium: sharply circumscribed en- 
larging areas of atrophy of the retinal pigment 
epithelium in the central macula. We excluded _ 
all cases where the atrophy was secondary to — 


previous serous or hemorrhagic detachment of — 


the retinal pigment epithelium. Cases of dif- 
fuse choroidal atrophy and cases where the 
retinal pigment epithelial atrophy was secon- 
dary to a primary disease process, such as 
Stargardt’s disease, were also excluded. 

All patients had had a complete ophthalmo- 
logic examination, which included obtaining a 
complete ocular, systemic, and family history. 
Ocular examination included indirect ophthal- 
moscopy and fundus biomicroscopy. These 18 
patients have been followed for ten to 60 
months (average, 22 months). 





Results 





Eleven of our patients had bilateral geo- 
graphic atrophy of the retinal pigment epitheli- 
um and seven had unilateral disease. All seven 
patients with unilateral disease had exudative 
macular degenerative changes in the contralat- 
eral eye. The age of onset of symptoms varied 
from 63 to 93 years with an average of 75.1 
years. There were 11 women and seven men. 
We were unable to correlate the presence of _ 


geographic atrophy of the retinal pigment epi- p 
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_ thelium with any systemic disease, previous 
ocular abnormality, or family history. 

Eyes with early involvement showed highly 
discrete, focal areas of atrophy of the retinal 
pigment epithelium in a parafoveal distribu- 
tion. All lesions were confined to the central 
macula. These early atrophic areas of the reti- 
nal pigment epithelium averaged between 
0.125 and 1 disk diameter in size (200 um to 
1500 um). Early atrophic areas gradually en- 
larged and new atrophic areas appeared to 
form multiple circular atrophic areas or a 
“horseshoe-shaped” lesion that encroached 
upon the fovea. The end stage of the disease 
was characterized by a large circular area of 
atrophy of retinal pigment epithelium in the 
central macula. 

In reviewing change in visual acuity over 
time, we noticed three subgroups of eyes 
among our patients (Figs. 1 and 2). Eyes in 
Group I had relatively good visual acuity witha 
gradual loss of visual acuity over time. Eyes in 
Group II were experiencing a precipitous de- 
crease in visual acuity. Eyes in Group III had 
poor visual acuity on initial examination, 
which continued on subsequent follow-up. 

Group I consisted of 14 eyes in which the 
initial and final visual acuities were similar. 
Initial visual acuity ranged from 20/20 to 20/70 
and final visual acuity from 20/20 to 20/80. The 
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follow-up period ranged from ten to 63 months 
(mean, 27 months). During the observation 
period, seven eyes had no change in visual 
acuity and seven eyes lost an average of 2.3 
lines. The average age of this group was 69.9 
years. Geographic atrophy of the retinal pig- 
ment epithelium in Group I eyes was character- 
ized by three distinctive features (Fig. 3): no 
foveal granularity (12 eyes), no thinning or 
attenuation of the foveal retinal pigment epi- 
thelium (13 eyes), and numerous drusen in the 
central macula (13 eyes). 

In Group II, all five eyes had a severe precipi- 
tous loss of visual acuity during the follow-up 
period, which ranged from 19 to 34 months 
(mean, 25.2 months). Initial visual acuity 
ranged from 20/20 to 20/100 and final visual 
acuity from 20/200 to counting fingers. The 
average age of this group was 76.6 years. The 
geographic atrophy of the retinal pigment epi- 
thelium in Group II eyes showed four specific 
characteristics (Fig. 4): coarse foveal granular- 
ity (five eyes), thinning or attenuation of the 
foveal retinal pigment epithelium (four eyes), 
the fovea increasingly encircled by the atrophic 
process (five eyes), and minimal drusen (four 
eyes). 

In Group III, all ten eyes were legally blind 
on initial examination. Seven had visual acuity 
of counting fingers at the end of the follow-up 


Fig. 1 (Maguire and Vine). 
Graph of change in visual 
acuity of 29 eyes with geo- 
graphic atrophy of the retinal 
pigment epithelium. Dark 
lines represent eyes that 
have a rapid decrease in visu- 
al acuity (Group II) during 
follow-up. 
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Fig. 2 (Maguire and Vine). Graphic summary of 
Figure 1. Eyes in Group I show gradual decrease in 
visual acuity. Eyes in Group H show rapid decrease 
in visual acuity, and eyes in Group HI manifest 
end-stage disease with poor visual acuity. Progres- 
sion from excellent visual acuity to legal blindness 
may roughly span a decade. 


period. These eyes (Fig. 5) were characterized 
by a large circular area of atrophy of the retinal 
pigment epithelium involving the central mac- 
ula. Macular drusen were minimal or absent in 
these eyes. The average age of this group was 
78.4 years. 





Fig. 4 (Maguire and Vine). Right eye of a 66-year- 
old woman that shows Group II characteristics. Visu- 
al acuity was 20/40. Note numerous focal areas of 
retinal pigment epithelial atrophy encircling fovea 
that shows coarse granularity and attenuation of the 
retinal pigment epithelium. Nineteen months later, 
visual acuity was counting fingers. 





Fig. 3 (Maguire and Vine). Left eye of a 70-year-old 
woman that demonstrates Group I characteristics. 
Two focal areas of atrophy of the retinal pigment 
epithelium are present beneath the fovea (arrows). 
Numerous drusen are present. Visual acuity was 
20/30. Five years later, visual acuity was 20/50, 
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Case Report 





A 71-year-old woman was examined in De- 
cember 1982 because of difficulty in reading for 
the past three years. Her best corrected visual 
acuity was R.E.: 20/50 and L.E.: 20/20. Results 
of pupillary examination, applanation intraoc- 
ular pressures, and anterior biomicroscopy of 





Fig. 5 (Maguire and Vine). Right eye of a 90-year- 
old woman that demonstrates end-stage geographic 
atrophy of the retinal pigment epithelium. Visual 
acuity was counting fingers. 
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Fig. 6 (Maguire and Vine). Right eye of a 71-year- 
old woman with Group II characteristics. Visual 
acuity was 20/50. Note numerous focal areas of reti- 
nal pigment epithelial atrophy encircling fovea that 
shows attenuation and coarse granularity of the pig- 
ment epithelium. 


each eye were normal. Ophthalmoscopic exam- 
ination of the right eye (Fig. 6) showed Group II 
characteristics: marked attenuation and coarse 
granularity of the foveal and parafoveal retinal 
pigment epithelium. Numerous circular foci of 
parafoveal atrophy of the retinal pigment epi- 
thelium were present. Only a few tiny drusen 
were seen. Ophthalmoscopic examination of 
the left eye showed similar, but less extensive 
changes. A fluorescein angiogram of the right 
eye (Fig. 7) confirmed the marked attenuation 
of the retinal pigment epithelium in the central 
macula and demonstrated the discrete foci of 
atrophy of the retinal pigment epithelium en- 
circling the fovea. 

The patient was reexamined 34 months later. 
Visual acuity was counting fingers at 1 foot in 
each eye. Each fundus (Fig. 8) now showed 
Group III characteristics. A large irregular cir- 
cular area of atrophy of the retinal pigment 
epithelium was present in each macula. No 
drusen were present in either eye. 


Discussion 





The association of progressive loss of central 


vision caused by geographic atrophy of the 


retinal pigment epithelium has received little 


Fig. 7 (Maguire and Vine). Fluorescein angiogram 
of macula shown in Figure 6 that shows the attenua- 
tion and coarse granularity of the retinal pigment 
epithelium in the central macula. Note numerous 
parafoveal circular areas of atrophy of the retinal 
pigment epithelium. 


attention. Blair“ reviewed 11 patients with this 
condition and emphasized that it was an age- 
related macular degeneration distinct from cen- 
tral areolar choroidal sclerosis. 

Our study suggests that geographic atrophy 
of the retinal pigment epithelium evolves 





Fig. 8 (Maguire and Vine). Right eye shown in 
Figure 6 thirty-four months later. Visual acuity was 
counting fingers at 1 foot. The eye now shows Group 
Ill characteristics: a large irregular circular area of 
atrophy of the retinal pigment epithelium in the 
macula and no drusen. 





through three stages in its effect on visual 
acuity. In the initial phase of the disease 
(Group I eyes), good visual acuity can be main- 
tained for years. During this phase, there is 
gradual enlargement of focal circular areas of 
atrophy of the retinal pigment epithelium in 
the parafoveal area. Simultaneously, new areas 
of atrophy appear to form an incomplete ring or 
horseshoe configuration around the fovea. 
These eyes show Group I characteristics with 
no coarse foveal granularity, no thinning of the 
foveal retinal pigment epithelium, and numer- 
ous macular drusen, indicating a lack of foveal 
involvement. 

In the second phase of the disease (Group II 
eyes), there is a relatively rapid loss of visual 
acuity because of foveal involvement that is 
heralded by coarse foveal granularity, thinning 
of the foveal pigment epithelium, increasing 
encirclement of the fovea, and minimal macular 
drusen. The development of retinal pigment 
epithelium atrophy within areas of coarse pig- 
mentary mottling has been previously de- 
scribed.’ 

The end stage of the disease (Group III eyes), 
is a confluent, usually circular, area of atrophy 
that involves the entire central macula. The 
final visual acuity is usually counting fingers. 

Our data suggest that Group I eyes will 
slowly evolve into Group II and subsequently 
into Group HI eyes. It is noteworthy that the 
average age of patients in Group I was 69.9 
years, whereas, the average age of patients in 
Group HI was 78.4 years. Thus, the slow pro- 
gression from initial disease with excellent vis- 
ual acuity to end-stage disease and legal blind- 
ness may roughly span a decade. 

The term geographic atrophy of the retinal 
pigment epithelium does not adequately de- 
scribe the histopathologic findings of affected 
eyes. These focal circular areas of retinal pig- 
ment epithelial atrophy show loss of the outer 
retina and retinal pigment epithelium with clo- 
sure of the underlying choriocapillaris. This 
condition corresponds to stage V macular de- 
generation in Sarks’® extensive clinicopatho- 
logic study of macular degeneration. 

The cause of geographic atrophy of the reti- 
nal pigment epithelium is uncertain. Gass‘ has 
suggested that the presence of drusen leads to 
elevation of the retinal pigment epithelium and 
as the drusen fade they are replaced by areas of 
atrophy. Athough we found a progressive loss 
of macular drusen from Group I to Group HI, 
the fading of drusen did not always result in 
atrophy of the overlying pigment epithelium. 


Our cases also showed progressive loss: o 

drusen throughout the macular region, where- _ 
as, the geographic atrophy of the retinal pig- 
ment epithelium involved only the central mac- 
ula. Blair’ suggested two possible mechanisms: 
serous or hemorrhagic detachment of the reti- 
nal pigment epithelium and focal ischemia of 


the choriocapillaris and overlying retinal pig- r 8 
ment epithelium. We excluded all cases that . 


had previous serous or hemorrhagic elevation 
of the retinal pigment epithelium. 

The microvascular anatomy of the chorioca- | 
pillaris may explain the focal nature of this 
atrophic process. Torczynski and Tso* have de- ` 
scribed the choriocapillaris as a collection of © 
multiple lobules with each lobule functioning 
as an independent unit in which the precapil- 
lary arteriole acts as an end artery. This central. 
precapillary arteriole is structurally reinforced 
by a framework of collagen that appears to 
thicken with age. The size of these lobules 
varied from 420 pm to 1200 um in diameter. 
Given that the size of lesions we studied | 
ranged from 200 pm to 1500 um in diameter, it- 
is possible that these focal atrophic areas are _ 
caused by closure of the underlying chorioca- | 


pillaris lobule. Sarks* has described abrupt nar- 


rowing of the choriocapillaris capillaries where ` 
the retinal pigment epithelium was absent in 
geographic atrophy of the retinal pigment epi- 
thelium. Keno and Green’ have also described 
sclerosis of the choriocapillaris beneath the 
central portion of a focal area of partial atrophy 
of the retinal pigment epithelium. However, 
the sclerosis of the underlying choriocapil- 
laris may be secondary to the degenerative 
changes at the level of the retinal pigment 
epithelium. 
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Maculopathy Associated With Combination Chemotherapy 
and Osmotic Opening of the Blood-Brain Barrier 
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Robert H. Millay, M.D., Michael L. Klein, M.D., W. Thomas Shults, M.D., 
Suellen A. Dahlborg, and Edward A. Neuwelt, M.D. 


Eleven patients with intracranial malignant 
neoplasms underwent hyperosmotic opening 
of the blood-brain barrier by rapid mannitol 
infusion via the internal carotid or vertebral 
artery. Cyclophosphamide was administered 
intravenously preceding the mannitol infu- 
sion and methotrexate was infused after the 
mannitol via the same artery. Both the manni- 
tol and methotrexate delivered via the carotid 
artery have direct access to the ipsilateral cho- 
roidal and retinal circulations. In these pa- 
tients, retinal pigment epithelial changes 
eventually developed ipsilateral to the carotid 
infusions. The changes probably represent the 
toxicity of intraarterial methotrexate possibly 
potentiated by mannitol-induced opening of 
the blood-retinal barrier. Functional visual 
loss was minimal and was not a limiting factor 
with this therapeutic modality. 


TREATMENT of primary and metastatic malig- 
nant neoplasms of the central nervous system 
remains one of the most frustrating aspects of 
modern medicine. Despite combined therapy 
consisting of surgery, radiation, and systemic 
chemotherapy, the prognosis for survival in 
these patients remains poor. 

The failure of systemic chemotherapy may 
relate to the insensitivity of the target tumor 
cell, as well as the presence of a partially intact 
blood-brain barrier, particularly at the growing 
edge of the malignant neoplasm.“ Intraarterial 
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administration of chemotherapeutic agents has 
been shown to increase drug delivery to the 
target tissue from fourfold to tenfold.*’ When 
methotrexate is given intraarterially after 
hyperosmotic disruption of the blood-brain 
barrier in dogs, drug concentrations in the 
normal brain may be 50 to 100 times greater 
than with intravenous administration. °' 

In this series of patients, methotrexate was 
administered intraarterially and cyclophospha- 
mide was administered intravenously in con- 
junction with hyperosmotic opening of the 
blood-brain barrier by mannitol to potentiate 
drug delivery to tumors of the central nervous 
system. During the infusion regimen, the 
methotrexate and mannitol had direct access to 
the ipsilateral ophthalmic artery, as well as the 
cerebral vasculature. Eleven such patients were 
randomly chosen for ophthalmologic examina- 
tion to investigate the potential for ocular com- 
plications of this modality. 


Subjects and Methods 


Transient, reversible modification of the 
blood-brain barrier was performed as previous- 
ly described.“ Depending on the tumor’s arteri- 
al supply, mannitol was delivered into either 
the right or left internal carotid artery or the 
vertebral artery via a percutaneous femoral 
artery catheter. One hundred eighty to 300 ml 
of 25% mannitol was delivered intraarterially 
over a 30-second period. Chemotherapy, ad- 
ministered in conjunction with barrier modifi- 
cation, consisted of cyclophosphamide (20 to 40 
mg/kg of body weight) given intravenously just 
before disruption, methotrexate (1 to 5.0 g) 
given intraarterially, daily oral administration 
of 100 mg of procarbazine for 14 days beginning 
the following day, and intravenous leucovorin 
rescue initiated at 36 hours after methotrexate 
administration and continued orally for seven 
days, as previously described. Treatments were 
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TABLE 1 
SUMMARY OF CLINICAL DATA 





DEGREE OF 
RETINAL INITIAL FINAL 
PATIENT INITIAL FINAL PIGMENT INTRAOCULAR INTRAOCULAR NO. OF FINAL 
NO., VISUAL VISUAL EPITHELIAL PRESSURE PRESSURE FOLLOW-UP DISRUPTIONS POSTTREATMENT 
AGE (YRS) TUMOR EYE ACUITY ACUITY ABNORMALITY* (MM HG) (MM HG) (MONTHS)? PER ARTERY? AMSLER GRID§ 
1,17 Glioblastoma R.E. 20/20 20/20 0 Not done 10 6 5 RVERT Normal 
L.E. 20/15 20/20 0 Not done 10 1 LVERT Normal 
2,45 Glioblastoma R.E. 20/20 20/25 0 16 15 2 2RICA Left homonymous 
L.E. 20/20 20/20 0 16 15 1 LVERT hemianopsia 
3,41 Metastatic R.E. 20/25 20/25 0 14 16 1 1 LICA Normal 
L.E. 20/25 20/25 0 14 14 1 LVERT 
4,38 Glioblastoma R.E. 20/20 20/25 0 12 15 6 6 LICA Normal 
L.E. 20/20 20/25 2+ 12 16 6 LVERT 
5,54 Metastatic R.E. 20/25 20/25 0 14 18 12 7 LICA Normal 
L.E. 20/25 20/20 3+ 14 15 
6,39 Lymphoma R.E. 20/20 20/20 2+ 10 13 12 2 RICA Normal 
L.E. 20/20 20/20 3+ 10 11 3 RVERT 
4 LICA 
7,41 Lymphoma R.E. 20/40 20/40 3+ 13 12 6 6 RICA Several small 
L.E. 20/30 20/30 0 14 15 5 LVERT relative scotomas 
superior to 
l fixation 
8,43 Glioblastoma R.E. 20/60 20/80 0 16 10 19 7 LICA Normal 
L.E. 20/30 20/40 4+ 13 12 
9,13 Glioblastoma R.E. 20/25 20/30 3+ 16 10 24 9 RICA No distinct 
L.E. 20/25 20/400 0 14 10 7 RVERT  scotomas 
10,47 Glioblastoma R.E. 20/25 20/60 4+ 20 18 24 13 RICA Blur temporal to 
L.E. 20/25 20/30 2+ 22 17 fixation R.E. 
11,56 Lymphoma R.E. 20/25 Not done 3+ 10 Not done 12 10 RICA Not done 
L.E. 20/25 Not done 4+ 10 Not done 7 LICA 
8 LVERT 





*In all patients (except No. 11) the retinal pigment epithelial changes were greatest on the side ipsilateral to the greatest number of 


internal carotid infusions. 
‘Months from first blood-brain barrier disruption. 


*RVERT indicates right vertebral artery; LVERT, left vertebral artery; RICA, right internal carotid artery; LICA, left internal carotid artery. 
§Left homonymous hemianopsia was related to parietal astrocytoma in Patient 2. Poor vision in left eye thought to be related to optic 
atrophy from chronic papilledema and multiple neurosurgical procedures in Patient 9. R.E. amblyopic in Patient 10. In Patient 11, unable to 


check final vision, intraocular pressure, or Amsler grid because of mental status changes. 


administered monthly.’ This group included 
three patients who had received no cranial 
radiation therapy and eight who had received 
5,000 to 6,400 rads (mean, 5,300 rads) before 
inclusion in the protocol (Table 1). 

Eleven patients who had undergone multiple 
treatments were randomly selected for ophthal- 
mologic examination. The ophthalmologic ex- 
amination consisted of Snellen visual acuity, 
Ishihara color plate, and Amsler grid tests, a 
slit-lamp examination, applanation tonometry, 
dilated fundus and contact lens examinations, 


color fundus photographs, and fluorescein an- 
giography. One of us (W.T.S.) performed com- 
plete neuro-ophthalmologic examinations on 
six of these patients before disruption of the 


blood-brain barrier. 


Results 


All patients except Patients 2 and 7 (Table 1) 


underwent fundus examinations before any 
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blood-brain barrier disruptions. None of the 
examined patients showed any retinal abnor- 
malities before the onset of treatment. Two 
patients were seen after undergoing two and 
three blood-brain modification procedures, re- 
spectively. Neither of these patients showed 
any significant ophthalmologic abnormality. 
The nine remaining patients underwent six or 
more total disruptions each. Five patients un- 
derwent both carotid and vertebral infusions, 
three received only carotid infusions, and one 
received only vertebral infusions (Table 1). The 
average total dose of methotrexate per carotid 
artery was 8,239 mg. The associated average 
intravenous dose of cyclophosphamide was 
11,762 mg. The average total dose of metho- 
trexate per vertebral artery was 9,578 mg; the 
associated average intravenous dose of cyclo- 
phosphamide was 6,220 mg (Table 2). 

The average interval from the time of the first 
treatment to the time of examination in these 
nine patients was 13 months (range, six to 24 
months). All had significant retinal pigment 


epithelial changes that were exclusively local- 
ized to the posterior pole, predominantly the 
foveal and parafoveal regions (Figs. 1-3). The 
pigment changes were deep to the retina, at the 
level of the retinal pigment epithelium. They 
consisted of grouped flecks of retinal pigment 
epithelial hyperplasia with smaller areas of 
retinal pigment epithelial atrophy. One patient 
had retinal vascular changes in both eyes that 
we believed were consistent with mild radia- 
tion retinopathy. The retinal pigment epithelial 
changes were more prominent on the side of 
the greatest number of treatments in all pa- 
tients except one (Table 1). No patient had 
severe visual loss that was believed to be relat- 
ed to blood-brain barrier disruption (Table 1). 
Intraocular pressures were measured by appla- 
nation tonometry before any disruption thera- 
py and after the subjects’ most recent disrup- 
tion. Pressures were not measured in the 
immediate postoperative period. All intraocu- 
lar pressures were within 3 mm Hg in each 
patient. There was no clinically significant de- 


TABLE 2 
CUMULATIVE DOSAGES (ma) OF CHEMOTHERAPEUTIC AGENTS* 





RIGHT LEFT RIGHT LEFT 
PATIENT CAROTID CAROTID VERTEBRAL VERTEBRAL 
NO. ARTERY ARTERY ARTERY ARTERY 
1 — — — 12,490 CTX 
24,500 MTX 
2 2,550 CTX — — 840 CTX 
2,550 MTX 1,500 MTX 
3 — 465 CTX — 465 CTX 
1,000 MTX 1,000 MTX 
4 — 6,165 CTX — 4,425 CTX 
10,750 MTX 9,850 MTX 
5 — 12,690 CTX — — 
21,000 MTX 
6 3,650 CTX 4,800 CTX 3,650 CTX — 
4,500 MTX 6,000 MTX 4,500 MTX 
7 4,755 CTX — — 6,630 CTX 
6,500 MTX 7,000 MTX 
8 — 18,210 CTX — — 
7,000 MTX 
9 6,530 CTX — 3,050 CTX 3,900 CTX 
6,750 MTX 3,750 MTX 3,250 MTX 
10 30,000 CTX — — — 
15,000 MTX 
11 14,520 CTX 8,170 CTX — 9,450 CTX 
9,750 MTX 7,450 MTX 6,750 MTX 


T aa ten ac 
*Methotrexate (MTX) was administered intraarterially in all cases. Cyclophosphamide (Cytoxan [CTX]) was administered intravenously in 


all cases to allow hepatic activation of the drug and is listed under the artery that was disrupted just after its infusion. 
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Fig. 1 (Millay and associates). Eyes ipsilateral to internal carotid infusion of mannitol and methotrexate in 
Patients 8 (left) and 9 (right). Despite 4+ pigment epithelial changes in Patient 8 and 3+ pigment epithelial 
changes in Patient 9, visual acuity in each was 20/30. 


crease of intraocular pressure on the side of the 
greatest number of disruptions. Results of 
Amsler grid examinations were usually normal, 
although two patients did have abnormalities 
consistent with the extent of their macular 
disease (Table 1). Electro-oculography and 
electroretinography were performed on one pa- 
tient (Patient 8, Table 1) and results were nor- 
mal. 

Fluorescein angiography was performed in 
one patient during mannitol infusion via the 
internal carotid artery and in the same patient 
three months later without barrier modifica- 
tion. Results of the study without mannitol 
disruption were normal. The fluorescein angio- 


gram performed during opening of the blood- 
brain barrier showed late leakage from the optic 
disk as well as gradual, progressive hyperfluo- 
rescence emanating from the level of the retinal 
pigment epithelium. No leakage from the reti- 
nal vasculature was noted. 





Discussion 





Intraarterial chemotherapy is currently used 
in the treatment of malignant neoplasms of the 
central nervous system in an attempt to in- 
crease drug delivery to the target tumor. 1,3- 





Fig. 2 (Millay and associates). Fellow eyes in Patients 8 (left) and 9 (right), both essentially free of pigment 


epithelial changes. 
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Fig. 3 (Millay and associates). Fluorescein angiograms of Patients 8 (left) and 9 (right) corresponding to 
fundus photographs in Figure 1. Pigment epithelial changes localized to fovea and adjacent macula. 


Bis-chloro(2-chlorethyl)-1-nitrosourea and cis- 
platin, either alone or in combination, are the 
primary agents now used for this purpose. 
Some success has been achieved with these 
drugs, but associated severe ocular, orbital, 
and neurotoxicity has been well document- 
ed.'”" These toxic effects include hemorrhages 
of the nerve fiber layer, cotton-wool spots, 
arterial occlusions, choroidal thrombi, papilli- 
tis, orbital congestion, severe orbital pain, pig- 
mentary retinopathy, cataract, anterior seg- 
ment neovascularization, severe narrowing 
and ghosting of retinal vessels, and ocular 
motor nerve palsies." 

Methotrexate and cyclophosphamide were 
selected for use in our clinical protocol because 
of their wide use and proven clinical efficacy in 
the treatment of malignant neoplasms outside 
the central nervous system. In animal mod- 
els® and in human clinical trials,’ evidence of 
neurotoxicity associated with these drugs has 
been minimal. The severity of retinal pigment 
epithelial changes in our patients varied with 
the total dosage of chemotherapeutic agents 
and the number of blood-brain barrier disrup- 
tions (Table 1). Vision loss, when present, was 
mild. No patient had visual acuity of less than 
20/60 that could definitely be related to the 
treatments. One patient (Patient 7, Table 1) had 
changes in the parafoveal capillaries character- 
ized by mild leakage on fluorescein angiogra- 
phy. We suspected that these changes repre- 
sented radiation effects, but we could not rule 
out mild toxicity from the treatments. These 


patients had many reasons for visual loss, in- 
cluding their intracranial pathologic character- 
istics, chronic papilledema, and multiple neu- 
rosurgical procedures, so that it was often 
difficult to determine the primary cause of 
visual decline. 

As hyperosmotic disruption of the blood- 
brain barrier has been shown to increase tissue 
concentrations of methotrexate many-fold in 
experimental animals,*’ it may play a role in 
the pigment epithelial changes that we noted. 
The blood-retinal barrier consists of two com- 
ponents, the tight junctions between nonfene- 
strated endothelium of the retinal vessels and 
the tight junctions between the apices of the 
retinal pigment epithelial cells. Mannitol and 
methotrexate infused via the carotid artery 
proximal to the ophthalmic artery would have 
direct access to both retinal and choroidal circu- 
lations and thus to both elements of the blood- 
retinal barrier. 

Modification of the blood-brain and blood- 
retinal barriers is a reversible process caused by 
osmotic shrinkage of endothelial or retinal pig- 
ment epithelial cells with a temporary opening 
of the normally tight cell junctions. Laties and 
Rapoport’? documented only ipsilateral oph- 
thalmologic changes in experimental hyper- 
osmotic disruption of the blood-ocular barrier. 
The ocular barrier was most significantly affect- 
ed in areas of maximal blood flow, including 
the optic nerve, the posterior pole, and the 
ciliary body and adjacent pars plana. The pig- 
mented epithelium of the ciliary body was most 
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severely affected in these experiments and 
showed evidence of widespread degeneration. 
Acute lowering of intraocular pressure was also 
noted." No chronic decrease in intraocular 
pressure ipsilateral to carotid artery infusions 
was seen in our patients. Hyperosmotic disrup- 
tion of the apical pigment epithelial barrier has 
also been demonstrated electro-physiological- 
ly.” 

Fluorescein angiography on Patient 2 showed 
disk leakage and gradual hyperfluorescence in 
the macula at the level of the retinal pigment 
epithelium. No leakage was seen from the reti- 
nal vasculature. We suspect that the tight junc- 
tions at the apices of the retinal pigment epi- 
thelium are more susceptible to osmotic stress 
than the tight endothelial junctions of the reti- 
nal vessels. This tends to confirm the work of 
Laties and Rapoport and may explain in part 
the pigment epithelial changes that were local- 
ized to the macula in our patients. Since the 
blood-brain barrier opening is a flow- and time- 
dependent process, it would follow that the 
macular area, with its rich choroidal vascular 
supply, would show the greatest pigment epi- 
thelial disturbance after disruption by manni- 
tol. 

The retinal pigment epithelial abnormalities 
we have observed probably represent direct 
toxicity of the chemotherapeutic agents used, 
particularly the intraarterially administered 
methotrexate. It is possible that blood-retinal 
barrier disruption may potentiate the toxic ef- 
fects of this chemotherapeutic agent. Further- 
more, we cannot rule out toxicity from multiple 
mannitol disruptions alone. We emphasize that 
ocular changes seen in our patients were gener- 
ally of minimal functional significance, even 
after as many as 13 treatment sessions. Since 
this form of therapy seems to prolong survival 
in a select group of patients with an extremely 
poor prognosis,*”’ we consider the associated 
mild ophthalmologic toxicity to be acceptable. 
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Pars Planitis and Autoimmune Endotheliopathy g 
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and James E. Puklin, M.D. 


A migrating endothelial rejection line is the 
clinical criterion of specific immune reaction 
in corneal allotransplantation. This line when 
seen in otherwise intact corneas has been pre- 
sumed to be an autoimmune endotheliopathy. 
We have recorded corneal changes similar to 
autoimmune endotheliopathy in four of ten 
patients with the diagnosis of pars planitis. 
These observations suggest that pars planitis 
may be an autoimmune process directed 
against the vitreous humor. 


PARS PLANITIS is a disease that occurs in 
otherwise healthy children and young adults. 
It is characterized by an externally quiet eye, 
slight anterior chamber reaction, moderate to 
severe vitreous opacities, and heavy exudate 
deposits that overlie the vitreous base, anterior 
retina, and pars plana. There is often a retinal 
vasculitis and macular edema. Optic disk swell- 
ing, retinoschisis, and, in rare instances, reti- 
nal detachment have been reported. Many 
names have been given to this syndrome. Re- 
sults of workups for uveitis are usually nega- 
tive and, thus, few pathogenetic clues are avail- 
able. 

A migrating endothelial rejection line is a 
well-recognized pathognomonic sign of an im- 
munologic reaction in corneal transplanta- 
tion.’* A similar pattern of linear endothelial 
destruction, with corneal edema and minimal 
anterior chamber reaction, has been described 
in otherwise normal corneas and has been as- 
sumed to represent an autoimmune endo- 
theliopathy.*' 
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We examined a 5-year-old girl with autoim- 
mune endotheliopathy who also had bilateral 


typical pars planitis. This experience led us to ae 


review all 15 charts of patients with unequivo- — 
cal diagnoses of pars planitis who had been 
seen in the Retina Study Center at our institu- 
tion. These patients were invited to visit the 
Corneal Section to be examined for a similar — 
endothelial lesion; nine of them accepted. — 
Three of these nine patients had endothelio- ` 
pathy. The presence of autoimmune endothe- 


liopathy in four of ten patients (the initial case s 


plus nine cases examined) with pars planitis -= 
was judged worthy of report. 


Material and Methods 


Of the ten patients with pars planitis exam- 
ined, seven were female and three were male. — 
They ranged in age from 5 to 41 years, with an 


average age of 22 years. The disease was bilat- n 


eral in seven cases and unilateral in three cases. 
They all had gradual onset of blurred vision or 
floaters. Three patients complained of pho- 
topsia and two patients of white spots on the 
cornea. All patients had vitreous opacities in- 
cluding exudates over the pars plana region. 
Cystoid macular edema was present in five 
cases, and two patients had posterior subcap- 
sular opacification of the lens. Perivascular in- 
filtration, retinoschisis, posterior synechiae, or 
detachment was seen in four cases. The results 
of the evaluation for uveitis were negative for 
all patients. The case histories of four patients 
who showed corneal involvement are de- 
scribed. 


Case Reports 


Case 1 oa 
A 5-year-old girl was seen for the first time on 

Nov. 30, 1984, because of a two-day history of 

whitish spots on her right cornea. She had beer 
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the product of a full-term pregnancy and nor- 
mal delivery. There was no significant medical 
or ocular history except for a few episodes of 
sore throat at the age of 4. Ocular examination 
disclosed the visual acuity to be R.E.: 20/50 and 
L.E.: 20/20. Intraocular pressure was 13 mm Hg 
in the right eye and 15 mm Hg in the left eye. 
The external hand light examination showed a 
quiet eye but a readily visible area of corneal 
haziness, infranasally, in both eyes. Slit-lamp 
examination of the right eye showed a crescent- 
shaped stromal edema that extended from the 
3:00 to the the 7:00 o’clock position clockwise, 
1.5 to 2 mm wide, and scattered aggregates of 
keratic precipitates at the junction of the edem- 
atous and clear portion of the cornea (Fig. 1, 
left). These keratic precipitates were arranged 
linearly. The endothelium beneath the edema- 
tous portion of the cornea was absent and there 
were scattered, fine, keratic precipitates over 
the nonedematous portion of the cornea. The 
anterior chamber of the eye was of normal 
depth with few cells but no flare. The lens was 
clear and there were 2 to 3+ vitreous cells. 

By indirect ophthalmoscopy we observed 
mild dilatation of retinal veins, loss of the 
foveal reflex, and scattered areas of preretinal 
vitreous opacities at the equator in the 2:00 
o’clock position. On scleral depression heavy 
exudate deposits were seen over the pars 
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plana, extending from the 3:00 to the 8:00 
o’clock position clockwise (Fig. 1, right). Slit- 
lamp examination of the left eye showed similar 
areas of corneal edema inferiorly, but the ker- 
atic precipitates were much smaller (Fig. 2, 
left). The anterior chamber was quiet and the 
lens was clear. There were a few cells in the 
vitreous. On indirect ophthalmoscopy there 
was an exudate deposit similar to the one in the 
right eye. It was in the vitreous base overlying 
the pars plana inferiorly from the 5:00 to the 
7:00 o’clock position clockwise (Fig. 2, right). 

The results of every test in the paraclinical 
workup, including chest x-ray, white blood 
cell count and differential, urinalysis, sedi- 
mentation rate, lactic dehydrogenase, serum 
glutamic-oxaloacetic transaminase, creatine 
phosphokines, rheumatoid factor, cytomegalo- 
virus antibody, toxoplasmosis titer, hepatitis A 
and B antibody, antinuclear antibody, DNA- 
binding capacity, and the concentrations of 
complements 3, 4, and 10, were all within 
normal limits. 

Between November 1984 and January 1986 
the patient had repeated exacerbations, and 
each time was treated with sub-Tenon’s and 
topical corticosteroids. Her visual acuity fluctu- 
ated between 20/40 and 20/100 in the right eye; 
the left eye maintained visual acuity of 20/20. 
After 17 months of follow-up, her visual acuity 





Fig. 1 (Khodadoust and associates). Slit-lamp photograph and fundus drawing of the right eye in Case 1. Left, 
Crescent-shaped stromal edema extending from the 3:00 to 7:00 o'clock position clockwise 1.5 to 2 mm wide and 
scattered aggregates of keratic precipitates arranged in a linear fashion were seen at the junction of edematous 
and clear portion of the cornea. Right, Typical exudate deposits over the pars plana were seen extending from 
the 3:00 to 8:00 o’clock position clockwise by scleral depression. 
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Fig. 2 (Khodadoust and associates). Slit-lamp photograph and fundus drawing of the left eye in Case 1. Left, 
Crescent-shaped corneal edema was seen inferiorly with fine keratic precipitates at the junction of edematous 
and clear portion of the cornea. Right, Exudate deposits over the pars plana inferiorly. 


was 20/40 in the right eye with a marked reduc- 
tion of vitreous haze. The bilateral corneal 
edema and keratic precipitates had cleared up. 


Case 2 

A 10-year-old boy, examined on March 5, 
1985, had a two-year history of recurrent at- 
tacks of blurred vision. He had been treated 
intermittently with topical as well as intramus- 
cular and oral corticosteroids. Visual acuity 
was R.E.: 20/30 and L.E.: 20/80. Both eyes had 
corneal haze which was visible inferiorly. The 
pupils were irregular because of posterior sy- 
nechiae. 

The right eye had an intact corneal epitheli- 
um. The stroma was clear centrally but the 
periphery, extending from the 3:00 to the 9:00 
o'clock position clockwise, was edematous for 
2 to 2.5 mm. At the junction of the edematous 
and nonedematous portion of the cornea, ker- 
atic precipitates were arranged linearly (endo- 
thelial rejection line) and were readily visible 
(Fig. 3, left). The endothelium beneath the 
edematous portion of the cornea was absent. 
Additionally, there were a few scattered keratic 
precipitates on the nonedematous portion of 
the cornea, adjacent to the endothelial rejection 
line. The anterior chamber was of normal 
depth, but there were 2+ cells and 2+ flare. 
There was moderate pigment on the anterior 


lens capsule and posterior synechiae at the 5:00 
o'clock position. The posterior subcapsular 
opacity was 1+ and there were 3 to 4+ cells in 
the anterior portion of the vitreous. On indirect 
ophthalmoscopy the vitreous was hazy, the 
disk was hyperemic, veins were moderately 
dilated, and there was some perivascular 
sheathing that involved the peripheral portion 
of the veins. Heavy exudates were deposited in 
the vitreous base overlying the pars plana ex- 
tending from the 3:00 to the 9:00 o’clock posi- 
tion clockwise (Fig. 3, right). 

The findings on slit-lamp examination of the 
left eye were similar to those of the right eye, 
including corneal edema inferiorly, an endo- 
thelial rejection line, and an anterior chamber 
reaction (Fig. 4, left). There were more posteri- 
or synechiae and the pupil was more irregular 
in the left eye than in the right eye. On indirect 
ophthalmoscopy the abnormalities were the 
same as those of the right eye, but exudates 
over the pars plana extended from the 1:30 to 
the 11:30 o’clock position clockwise (Fig. 4, 
right). Fluorescein angioscopy and angiogra- 
phy showed an active bilateral peripheral vas- 
culitis represented by staining of peripheral 
vessels. There was moderate cystoid macular 
edema in both eyes. 

The patient was treated bilaterally by subcon- 
junctival injection of corticosteroids (4 mg of 
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Fig. 3 (Khodadoust and associates). Slit-lamp photograph and fundus drawing of the right eye in Case 2. Left, 
There is an area of corneal edema extending from the 3:00 to 9:00 o’clock position clockwise peripherally. At the 
junction of edematous and clear portion of the cornea, keratic precipitates are arranged linearly. Right, There 
are heavy exudates deposited over the pars plana extending from the 3:00 to 9:00 o'clock position clockwise in 
addition to scattered areas of preretinal vitreous opacities (arrows) throughout the fundus. 


dexamethasone) in addition to topical dexa- 
methasone every three hours. Within two 
weeks his visual acuity improved to R.E.: 20/25 
and L.E.: 20/60. There was a marked decrease 
in the number and size of the keratic precipi- 
tates, and the corneal edema was improved in 
both eyes. Over the subsequent three months 
there was slow but steady improvement after 
repeated subconjunctival injections of cortico- 
steroids and maintenance doses of topical corti- 
costeroids and scopolamine. 


Case 3 

A 22-year-old woman was first examined at 
the Retina Study Center in April 1979 because 
of an 18-month history of blurred vision in both 
eyes. She had been treated intermittently with 
oral corticosteroids and her vision had been 
fluctuating over the past six years. Visual acu- 
ity was R.E.: 20/200 and L.E.: 20/100. Intraocu- 
lar pressure was 19 mm Hg in the right eye and 
16 mm Hg in the left eye. Results of the external 
examination were unremarkable. On slit-lamp 
examination there were a few keratic precipi- 
tates on the endothelium, a few cells, and 1+ 
ray in the anterior chamber in both eyes. There 
were 4+ cells in the vitreous. On indirect oph- 
thalmoscopy heavy exudate deposits were seen 
in the vitreous base overlying the pars plana, 


extending from the 3:00 to the 9:00 o’clock 
position clockwise in both eyes. The macula 
was thickened, and fluorescein angiography 
showed that cystoid macular edema was pres- 
ent in both eyes. 

She was seen for the first time in the Cornea 
Service in April 1985 while the disease was in 
remission. Her visual acuity was R.E.: 20/50 
and L.E.: 20/30. On external examination both 
eyes were quiet. 

On slit-lamp examination there were a few 
keratic precipitates inferiorly, just anterior to 
the Schwalbe’s line in both eyes. These keratic 
precipitates were arranged linearly and extend- 
ed from the 4:00 to the 7:00 o’clock position 
clockwise. There was mild edema of the cornea 
peripheral to this area in both eyes. The ante- 
rior chamber was quiet and there were 1+ cells 
in the vitreous. On ophthalmoscopy, the media 
were clear, the retinae were normal, but a few 
small exudates were noted over the pars plana 
areas. 


Case 4 

A 28-year-old woman was seen in the Retina 
Study Center in June 1977 with a two-year 
history of recurrent attacks of blurred vision in 
both eyes. Initial examination showed yisual 
acuity of R.E.: 20/20 and L.E.: 20/25. The intra- 
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Fig. 4 (Khodadoust and associates). Slit-lamp photograph and fundus drawing of the left eye in Case 2. Left, 
The corneal changes were similar to those in the right eye, including corneal edema inferiorly and distinct 
endothelial rejection line between edematous and nonedematous portion of the cornea. Right, On ophthalmos- 
copy exudates over the pars plana were extended from the 1:30 to 11:30 o’clock position clockwise, and there 
were areas of preretinal vitreous opacities peripherally. 


ocular pressure was 15 mm Hg bilaterally. On 
external examination the eyes were quiet. Bio- 
microscopy disclosed a clear cornea with no 
keratic precipitates. There was no reaction in 
the anterior chamber, but there was a moderate 
cellular reaction in the anterior vitreous bilater- 
ally. On indirect ophthalmoscopy the right eye 
had heavy exudate deposits in the vitreous 
base extending from the 3:00 to the 6:00 o’clock 
position clockwise. The left eye had several 
small patches of white exudates at the 6:00 
o’clock position in the vitreous base. The foveal 
reflex was abnormal in the left eye and exami- 
nation by fluorescein angiography confirmed 
the presence of mild macular edema. The pa- 
tient was treated orally with 80 mg of predni- 
sone. Visual acuity improved to L.E.: 20/20, 
and administration of the corticosteroid was 
tapered off over the subsequent four weeks. 
The vitreous reaction, including the deposits 
overlying the pars plana area, cleared. Between 
August 1977 and April 1985 she had intermit- 
tent exacerbations and remissions for which 
she was treated with systemic, topical, and 
subconjunctival corticosteroids. 

The patient was seen in the Cornea Service 
for the first time in April 1985; visual acuity was 
R.E.: 20/40 and L.E.: 20/25. The eyes were 
quiet. Slit-lamp biomicroscopy showed a cres- 


cent-shaped peripheral corneal edema in both 
eyes and scattered fine keratic precipitates, 
some of which were arranged linearly between 
the edematous and nonedematous part of the 
cornea. The patient had 1+ posterior subcapsu- 
lar cataract and a few cells in the vitreous in 
both eyes. Intraocular pressure was 16 mm Hg 
bilaterally and the vitreous cavity had a few 
cells. 





Discussion 





Association of two diseases of unknown 
cause sometimes can provide a clue to the cause 
of either or both. Corneal examination of ten 
patients with a clinical diagnosis of pars plan- 
itis has disclosed four examples of changes 
similar to those described as presumed autoim- 
mune endotheliopathy. Two of these patients 
were seen during the peak of activity of pars 
planitis, and both had corneal opacities as a 
result of symmetrical inferior corneal edema. 
Distinct keratic precipitates were arranged line- 
arly at the junction of the edematous and 
nonedematous portions of the cornea. Cortico- 
steroid therapy improved the corneal edema 
and the endothelial rejection line disappeared. 
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The other two patients were seen during 
remission of their disease. Both showed fine 
endothelial precipitates that involved the pe- 
ripheral portion of the cornea and were ar- 
ranged linearly. Mild corneal edema was also 
present. 

These corneal changes are similar to the mi- 
grating endothelial rejection line (pathogno- 
monic of an allograft rejection reaction)'* and 
when seen in otherwise normal corneas such 
changes are assumed to be the result of an 
autoimmune endotheliopathy.** Association of 
pars planitis with autoimmune endothelio- 
pathy leads to the hypothesis that both of these 
disorders may have the same pathogenesis, an 
autoimmune process, acting against autolo- 
gous endothelial cells in one and against the 
vitreous humor in the other. 

The presence of keratic precipitates and cells 
in the anterior chamber could be interpreted as 
evidence that pars planitis is some sort of 
granulomatous uveitis. However, these keratic 
precipitates are different from those seen in 
uveitis, and, therefore, pars planitis is not a 
variant of uveitis. In uveitis, keratic precipi- 
tates are not arranged linearly; they are not 
associated with corneal edema; and they do not 
originate from the periphery of the cornea. Pars 
planitis has been recognized as an entity differ- 
ent from granulomatous uveitis because it in- 
volves the vitreous humor and its adjacent 
tissue; the uveal tissue is not primarily in- 
volved. 

The association between pars planitis and 
autoimmune endotheliopathy cannot be coinci- 
dental because autoimmune endotheliopathy is 
a rare disorder and, since its original descrip- 
tion in 1982,° few cases have been published.’ 
Conversely, pars planitis is not a rare entity, 
comprising 8% to 16% of all cases seen in 
uveitis clinics.®!? How, then, could these 
changes have escaped the attention of ophthal- 
mologists for the past 35 years? In reviewing 
the literature on pars planitis, we found that 
the presence of keratic precipitates and some- 
times exudates over trabecular meshwork and 
the corneal periphery has been well de- 
scribed."*"* Ophthalmologists assumed that 
these changes represented the spillover of in- 
flammatory cells from the posterior chamber to 
the anterior chamber. Brockhurst, Schepens, 
and Okamura” describe the lesion in pars plan- 
itis as resembling a ridge of gelatinous mutton 
fat. In one of the slit-lamp photographs pub- 
lished by Bec and associates, an endothelial 
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rejection line identical to the one shown for our 
Case 2 is readily apparent. However, because 
little attention has been paid to the presence of 
stromal edema proximal to these lines, the 
significance of this clinical pattern was not 
recognized. 

Additional observations compatible with the 
hypothesis that pars planitis is an autoimmune 
process against the vitreous humor follow: 

1. The disease involves primarily the vitreous 
humor and its immediate vicinity.’ 

2. Involvement of the immediate vicinity cor- 
relates with fine structural variation of the 
vitreoretinal junction, as studied in young 
adults by Gärtner!" and by Foos.” 

3. The disease responds to immunosuppres- 
sive therapy.” 

4. Pathologic observation on several occa- 
sions has shown changes similar to a delayed 
hypersensitivity response. 110.8 

Theoretically, avascular and immunological- 
ly privileged tissues within the eye, such as the 
lens, cornea, and vitreous humor, can, under 
certain conditions, become immunogenic. This 
initiates a delayed hypersensitivity reaction 
similar to the immune reaction against foreign 
protein that can be produced experimentally in 
the cornea™ and vitreous humor.” The best 
clinical examples in support of this concept are 
phakoanaphylactic uveitis and the recently de- 
scribed presumed autoimmune keratopathy. 
The vitreous humor cannot be exempt from this 
concept. Once it becomes antigenic, the reac- 
tion should be primarily within the vitreous, 
originating from its adjacent vascularized tis- 
sue. Thus, it should be more intense at any site 
where it is in intimate contact with structures 
such as the pars plana, the retinal vessels, the 
macula, and the optic disk. We believe that the 
retinal changes, such as disk or macular edema, 
perivascular infiltration, and the abnormal 
leakage seen on fluorescein angiography, are 
secondary changes. Gravity, as wellas the tight 
attachment of the vitreous to the pars plana, 
can readily explain the heavy exudates on the 
inferior pars plana. 

Should these observations be supported by 
additional paraclinical observations, we can 
safely assume that any inflammatory process in 
avascular tissue of an unknown cause that 
starts from its adjacent vascularized portion is 
an autoimmune process, until it can be proven 
otherwise. If our speculations are correct, this 
clinical entity should find an identity of its own 
and should be called autoimmune vitreopathy. 
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Nuclear Magnetic Resonance Imaging of Subretinal Fluid 


Hitoshi Okabe, M.D., Motohiro Kiyosawa, M.D., Katsuyoshi Mizuno, M.D., 
Susumu Yamada, M.D., and Kenji Yamada, M.D. 


We ascertained the relationship between the 
relaxation time of magnetic resonance imaging 
and the protein concentration of subretinal 
fluid, by examining rhegmatogenous and non- 
rhegmatogenous retinal detachments with a 
0.15 tesla nuclear magnetic resonance system, 
and we calculated T, and T; relaxation times of 
subretinal fluid. The protein concentration of 
subretinal fluid obtained at the time of surgery 
was determined by a biochemical method. The 
subretinal fluid in a fresh rhegmatogenous 
retinal detachment had a low protein concen- 
tration and relaxation times equal to those of 
vitreous. Conversely, increased protein con- 
centrations and shortened relaxation times 
were noted in subretinal fluid from long- 
standing rhegmatogenous retinal detach- 
ments. Subretinal fluid in a nonrhegmatog- 
enous retinal detachment with a high 
concentration of protein showed much shorter 
relaxation times. The relaxation times and pro- 
tein concentration of the subretinal fluid corre- 
lated closely. It may be possible to measure 
the protein concentration of subretinal fluid in 
vivo with nuclear magnetic resonance imag- 
ing. 


THE PROTEIN concentration in subretinal fluid 
depends on either the duration or the cause of 
the detachment.'’ The protein concentration 
generally increases with duration in cases of 
rhegmatogenous retinal detachment.*> Non- 
rhegmatogenous retinal detachments usually 
show a protein-rich subretinal fluid.’ The de- 
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termination of the protein concentration in 
vivo, therefore, should be helpful in the diffe- 
rentiation and management of retinal detach- 
ment. Conventional imaging modalities, such 
as computed tomography or ultrasonography, 
are not satisfactory for this purpose. 

Magnetic resonance imaging, a new diagnos- 
tic technique, has been reported to be clinically 
efficacious in ophthalmology.*" It can provide 
not only excellent images of ocular tissues, but 
can also impart information on the biochemical 
nature of these tissues.“ Therefore, it is expect- 
ed that magnetic resonance imaging will pro- 
vide some useful information about the proper- 
ty of subretinal fluid. We studied the capability 
of magnetic resonance imaging to estimate pro- 
tein concentration of subretinal fluid in vivo. 


A Aa ee AAA TRALEE he re ARTE Pt a 8 
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The nuclear magnetic resonance imaging sys- 
tem we used was a resistive magnet, operating 
at 0.15 tesla, with a matrix of 256 x 256 pixels. 
Each image plane was approximately 8 mm 
thick. We used the Carr-Purcell-Meiboom-Gill 
pulse sequence, which is an improvement on 
the spin-echo technique. This method uses 180- 
degree pulses applied at a time +t, 31, 5r,. 
after the application of a 90-degree pulse, to 
form echoes at a time 2r, 4r, 67,.... We 
applied the 180-degree pulse for 32 times at a 
time T, 31, 57, .. . 637 and obtained 32 echoes at 
atime 21, 47, .. . 647. A time t of 6 msec was 
used with a repetition interval of both 550 and 
2,550 msec for each patient. 

The 32 echoes obtained were divided into 
four groups, eight by eight in order, and ech- 
oes in a group were added into one image at the 
time of image reconstruction. All 32 echoes also 
were summarized into one image. Five images 
were produced from 32 echoes with each repe- 
tition interval. Consequently, each image ob- 
tained in this study was an added image of 
either eight or 32 echoes, which was termed the 
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L H, HL IV, and summation images, respective- 
ly. The summation image at a repetition inter- 
val of 2,550 msec is strongly dependent on T; 
and shows excellent anatomic resolution be- 
cause of an improved signal-noise ratio. The 
brighter structures on the summation image 
have a long T:. Conversely, the I image at a 
repetition interval of 550 msec is a T-weighted 
image. The brighter structures on the limageat 
a repetition interval of 550 msec, therefore, 
have a short T;. The I image at a repetition 
interval of 2,550 msec is strongly affected by 
proton density. 

Normal imaging of the eye and orbit—The 
eyes and orbital structures of 12 healthy volun- 
teers, six men and six women, 25 to 37 years of 
age, were examined with magnetic resonance 
imaging with Carr-Purceil-Meiboom-Gill pulse 
sequence. Images in the transverse plane were 
produced in all cases, and the T; relaxation 
times of the vitreous, orbital fat, brain (white 
matter), and cerebrospinal fluid were calculat- 
ed from the signal intensities of the images. 

Relaxation time measurements of standard 
protein, hyaluronic acid, and glucose solu- 
tions in vitro—To ascertain what influence the 
composition of subretinal fluid has on magnetic 
resonance images, we examined standard solu- 
tions of bovine serum albumin in concentra- 
tions of 10, 20, 30, 40, 50, 100, 150, 200, 250, 
and 300 mg/ml, hyaluronic acid in concentra- 
tions of 200, 400, 600, 800, and 1,000 pg/ml and 
glucose in concentrations of 50, 100, 150, and 
200 mg/dl with this system. Both T, and T}; 
relaxation times were calculated from the signal 
intensities of the images for each solution. 

Magnetic resonance imaging of retinal de- 
tachment and measurement of relaxation times 
and protein content in vivo—Fourteen eyes 
with retinal detachment were examined by 
magnetic resonance imaging. In seven eyes 
onset of rhegmatogenous retinal detachments 
was recent (within four weeks), three were 
long-standing rhegmatogenous retinal detach- 
ments and four were nonrhegmatogenous reti- 
nal detachments with other associated condi- 
tions, including posterior scleritis, choroidal 
hemangioma, metastatic choroidal tumor, and 
possible uveal effusion. In all of the patients, 
transverse images were made through the 
orbit, and additional images in the sagittal and 
coronal planes were obtained in selected cases. 
The T, and T; relaxation times of the subretinal 
fluid were calculated from signal intensities of 
the images for each case. The subretinal fluid 
was obtained at the time of surgery, and the 


protein concentration was determined by the 
method of Lowry and associates.” The concen- 
tration of hyaluronic acid also was calculated 
by the method of Bitter and Muir. *® 


Results 
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Normal imagings of the eye and orbit—A 
sample of a summation image of a normal eye 
and orbit is shown in Figure 1. The anterior 
chamber, lens, vitreous, sclera, optic. nerve, 
and orbital fat were delineated on the Ty 
weighted summation image. The ciliary. body 
and orbital wall, however, were poorly visual- 
ized. The anterior chamber and vitreous, which _ 
appeared bright on the Tz-weighted | image, — 











were darker on the T;-weighted image. Conse- : T 


quently, the lens, which was clearly seen as a 
dark structure on the T:-weighted image was 
hardly visible on the T,-weighted image. 

The calculated T- of the vitreous was 1693.3 + 
54.6 msec, which was as long as that of cerebro- 
spinal fluid. The T: of the orbital fat was 149.8 
+ 5.3 msec, which was slightly longer than that 
of white matter. 

Relaxation times of standard solutions— 
There was a linear relationship between the 
protein concentration, ranging from 0 to 300 
mg/ml, and the longitudinal relaxation rate: 
R,/T,). A highly significant relationship was 
also seen between the protein concentration 
and the transverse relaxation rate, Ro(1/T2), but 
a linear correlation was demonstrated only 
below a concentration of 100 mg/ml (Fig. 2). 
However, both rates of the hyaluronic acid 





Fig. 1 (Okabe and associates). Ts-weighted mag- 
netic resonance image distinctly shows anterior 
chamber, lens, vitreous, sclera, optic nerve, and 
orbital fat. 
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Fig. 2 (Okabe and associates). Longitudinal and 
transverse relaxation rates (R, and Re) obtained with 
a standard solution of bovine serum albumin in 
vitro. Close correlation exists between the concentra- 
tion and relaxation rates. 


solution were not different among concentra- 
tions (from 0 to 1,000 ug/ml), and were equal to 
the relaxation rates of water (Fig. 3). Relaxation 
rates for the glucose solutions (from 50 to 200 
mg/dl) were also unchangeable (Fig. 3). 
Imaging of the retinal detachments and re- 
laxation times and protein contents of subreti- 
nal fluid—The results obtained are summa- 
rized in the Table. In seven patients with fresh 
rhegmatogenous retinal detachments, neither 
the contour of the retinal detachment nor the 
subretinal fluid was detectable (Fig. 4). Because 
the subretinal fluid could not be differentiated 
from vitreous by magnetic resonance imaging, 
despite the bullously detached retina, the local- 
ization of the range of interest to calculate the 
relaxation times of the subretinal fluid on the 
images was determined with reference to 
B-scan ultrasonography. The mean T; and T: 
relaxation times were 2,631.3 msec and 1,672.5 
msec, respectively. The mean protein concen- 
tration in the subretinal fluid, as determined 
biochemically, was 8.8 mg/ml. Conversely, the 
subretinal fluid was successfully visualized by 
magnetic resonance imaging in patients with 
long-standing retinal detachment caused by 
the round holes in the peripheral retina (Fig. 
5). The mean T, and T; values were 1,465.4 
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Fig. 3 (Okabe and associates). Longitudinal and 
transverse relaxation rates (R; and Rọ) demonstrated 
from the standard solutions of hyaluronic acid and 
glucose. The relaxation rates are constant in the 
concentration studied, and are equal to that of water. 


Relaxation Rate (1/sec) 


msec and 802.6 msec, respectively. The relaxa- 
tion times were shorter than those for fresh 
detachment. The subretinal fluid, which could 
be obtained from two eyes, showed protein 
concentrations of 21.6 and 29.9 mg/ml, respec- 
tively. 

The subretinal fluid in all of the eyes with 
nonrhegmatogenous retinal detachments was 
distinctly homogeneous and of high intensity 
on the T,-weighted image. Figure 6 shows an 
eye with a retinal detachment associated with 
posterior scleritis. The subretinal fluid had a 
bright signal on the T,-weighted I image at a 
repetition interval of 550 msec. The T, and T; 
values of the subretinal fluid in this case were 
396.8 and 138.2 msec, respectively, and the 
protein content (263.6 mg/ml) of the subretinal 
fluid, which was obtained by the internal drain- 
age technique of Charles,” was greatly in- 
creased. Another eye with a nonrhegmatoge- 
nous retinal detachment is shown in Figure 7. 
The subretinal fluid was distinctly differentiat- 
ed from the vitreous on the T,-weighted image, 
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TABLE 
T, AND T; RELAXATION TIMES AND PROTEIN CONCENTRATION OF ALL CASES STUDIED 








PATIENT 


NO, Tı {MSEC} 


DIAGNOSIS * 










1 Fresh RRD 3,276.6 
2 Fresh RRD 3,148.8 
3 Fresh RRD 3,276.6 
4 Fresh RRD 3,276.6 
5 col. ‘Fresh RAD 3,174.4 
6 = Fresh RRD 2,163.2 
7 . Fresh RRD 3,276.6 
8 ~-Long-standing RRD 1,369.8 
9 - Long-standing RRD 1,724.1 
10 -Long-standing RRD 1,302.2 
17 NRD secondary to 396.8 
posterior scleritis 
12 NRD with possible 906.3 
uveal effusion 
13 NRD caused by choroidal 355.2 
hemangioma 
14 NRD caused by metastatic 528.0 


choroidal tumor 


*RRD indicates rhegmatogenous retinal detachment, NRD, nonrhegmatogenous retinal detachment. 


and had a shortened T, The relaxation times of 
the subretinal fluid were 906.3 msec for T; and 
512.7 msec for Ty. The protein content was 
126.5 mg/ml. The patient with an associated 
choroidal hemangioma had a total retinal de- 
tachment extending to the posterior surface of 
the lens in the left eye. The subretinal fluid was 
homogeneous and of a high intensity on the 





Fig. 4 (Okabe and associates). Magnetic resonance 
imaging of a fresh rhegmatogenous retinal detach- 
ment. The T;-weighted sagittal magnetic resonance 
image does not demonstrate subretinal fluid even 
though bullous detachment is present. 





Te {MSEC} PROTEIN CONCENTRATION (MG/ML) 



















1,976.0 10.9 
1,532.4 9.9 
1,257.3 6.3 
1,812.0 7.6 
1,999.7 9.5 
1,210.0 Not obtained 
4,920.1 Not obtained 
834.3 21.6 
666.2 29.9 
907.3 Not obtained 
138.2 263.0 
512.7 126.5 
172.9 Not obtained 
173.8 Not obtained 


Ti-weighted image (Fig. 8). The relaxation 
times were 355.2 msec for T; and 172.9 msec for 
Tz, The subretinal fluid in the eye with al 
associated metastatic choroidal tumor was also 
seen distinctly on the T;-weighted image and 
had short relaxation times (528.0 msec for T 
and 173.8 msec for T). The protein content of 
the subretinal fluid was not determined in- 





Fig. 5 (Okabe and associates). T,-weighted mag=- 
netic resonance imaging of a long-standing. rhegma- 


togenous retinal detachment. The subretinal ae is: 
distinctly seen as a bright structure. 
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Fig. 6 (Okabe and associates), Peweighted mag- 
netic resonance imaging of a nonrhegmatogenous 
retinal detachment secondary to posterior scleritis. 
The subretinal fluid is distinctly delineated in the 
right eye. 


these last two cases, because the patients did 
not undergo surgery. 

Highly significant correlations were seen be- 
tween the protein content and both relaxation 
times (Fig. 9). 

The hyaluronic acid concentration was below 
1,000 ug/ml in all cases. 
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The value of magnetic resonance imaging in 
diagnosing pathologic conditions has been well 





Fig. 8 (Okabe and associates). T,-weighted mag- 
netic resonance imaging of a nonrhegmatogenous 
retinal detachment with a choroidal hemangioma. 
The subretinal fluid occupies the vitreous cavity, and 
is brightly imaged. 





Fig. 7 (Okabe and associates). T,-weighted mag- 
netic resonance imaging of a nonrhegmatogenous 
retinal detachment with possible uveal effusion. The 
subretinal fluid is visualized clearly in the right eye. 


described. However, to our knowledge, no 
reports have described the results of the Carr- 
Purcell-Meiboom-Gill pulse sequence in oph- 
thalmology. The Carr-Purcell-Meiboom-Gill 
pulse sequence is an improvement on the spin- 
echo technique, because the T; values can be 
measured more accurately, as many echoes 
may be formed within short intervals. Al- 
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Fig. 9 (Okabe and associates). Longitudinal and 
transverse relaxation times versus protein concentra- 
tion of subretinal fluid in cases of retinal detach- 
ment. Close correlation is noted. The straight and 
curved lines indicate the respective R; and Ra lines of 
bovine serum albumin shown in Figure 1. RRD indi- 
cates rhegmatogenous detachment; NRD, non- 
rhegmatogenous detachment. 
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though the image obtained with this pulse 
Sequence is essentially dependent on the T: 
value, a T;-weighted image can also be deter- 
mined by alternating the repetition interval. 

Magnetic resonance images with this pulse 
sequence can demonstrate the anterior cham- 
ber, lens, vitreous, sclera, optic nerve, and 
orbital fat relatively well. The images are of 
good quality for the low magnetic field system, 
and are useful in determining the clinical diag- 
nosis. The summation of eight or 32 echoes 
apparently improves the signal-to-noise ratio 
of the image. The images we obtained are 
superior to those achieved with other pulse 
sequences in the low magnetic field syetem. It 
may be that the low magnetic field system is 
limited because images of ocular tissues ob- 
tained by this method are inferior to those of 
the high magnetic field image scanner in com- 
bination with a surface coil.” 

The intensity of the magnetic resonance sig- 
nal is based on four separate components: pro- 
ton density, Tı and T; values, and flow.'* The 
objective nuclear species are usually hydrogen, 
because the signals from species other than 
hydrogen are low and are unavailable for mag- 
netic resonance imaging.” Liquids emit high- 
intensity signals and have long relaxation times 
because there are abundant mobile hydrogen 
protons in free water. However, in protein 
solutions, mobility is decreased because water 
can be bound to molecules of the solute, pro- 
ducing shorter relaxation times. Although a 
fast exchange occurs between the two states in 
protein solutions, the ratio of bound to free 
water is proportional to the protein concentra- 
tion. Daszkiewics and associates” reported that 
the relaxation rates (1/T; and 1/T2) of ovalbumin 
solution (0 to 100 mg/ml in concentration) were 
proportional to the concentration using nuclear 
magnetic spectroscopy in vitro. Therefore, the 
relaxation times of subretinal fluid also are 
presumedly affected by the ratio of bound to 
free water, which is probably determined by 
the protein content. Subretinal fluid contains 
proteins, including enzymes, mucopolysaccha- 
rides, sugars, organic acids, lipids, electro- 
lytes, and others.' We first examined alubumin 
(0 to 300 mg/ml), hyaluronate (0 to 1,000 
ug/ml), and glucose (0 to 200 mg/dl) solutions 
with this magnetic resonance imaging system. 
The concentrations were based on the results of 
previous studies of the composition of subreti- 
nal fluid.?*°?! The influence of lipids, organic 
acids, and electrolytes on the relaxation times 
may have been negligible because their con- 


tents in subretinal fluid were so low.** Our 
results showed that substantial correlations ex- 
isted between the protein concetration and re- 
laxation times or relaxation rates. Linear corre- 
lations were noted when the concentrations 
were below 100 mg/ml. These findings were in 
agreement with the results of Daszkiewics and 
associates.’ In our study, the T value was 
smaller than expected at concentrations above 
100 mg/ml. This was probably caused by slower 
proton movement and easy energy exchange in 
the viscous high protein fluid. The relaxation 
times of hyaluronic acid and glucose solutions 
were constant and nearly the same as that of 
water. Compared with protein, their concen- 
trations in subretinal fluid were so low that 
they did not affect the relaxation times. Our 
results suggested that the relaxation times of 
the subretinal fluid mainly reflected the protein 
content. 

To our knowledge, no reports have been 
published about the magnetic resonance imag- 
ing of retinal detachment. In our study, the 
subretinal fluid in cases of fresh rhegmatoge- 
nous retinal detachment could not be visual- 
ized with magnetic resonance imaging. Both 
long relaxation times and low protein content 
were also noted in these cases. Conversely, the 
subretinal fluid in cases of long-standing rheg- 
matogenous retinal detachment had both 
slightly shortened relaxation times and in- 
creased protein content. Moreover, the subreti- 
nal fluid of nonrhegmatogenous retinal detach- 
ment was distinctly delineated and had 
surprisingly shortened relaxation times and a 
high protein content. Accordingly, we believe 
that magnetic resonance images of subretinal 
fluid depend on the relaxation times, which 
reflect the protein content in subretinal fluid. 

Protein concentration increases with the du- 
ration of a rhegmatogenous retinal detach- 
ment,’ and the subretinal fluid in nonrhegma- 
togenous retinal detachment is protein-rich."’ 
Thus far, the shifting of subretinal fluid may be 
the only clinical sign of the presence of this 
protein-rich substance. Moreover, the ability to 
measure protein content would only be possi- 
ble when subretinal fluid is obtained at the time 
of surgery. Our study showed that the protein 
concentration in subretinal fluid can be deter- 
mined by magnetic resonance imaging in vivo, 
without surgical intervention. Although the 
estimate obtained is rough, the information is 
useful, not only for making a diagnosis but also 
for indicating a prognosis in a case of retinal 
detachment. 
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Macular Hemorrhages Associated With Posterior Vitreous 


Detachment 





Andrew P. Schachat, M.D., and Alfred Sommer, M.D. 


We treated three patients with small, 
macular-area hemorrhages associated with 
posterior vitreous detachment. All patients 
were young and had no associated systemic 
illness or associated retinal vascular disease. 
Visual acuity returned to normal without 
treatment as the hemorrhages resolved. 


RETINAL HEMORRHAGES have been described 
in patients with posterior vitreous detach- 
ment.! The vitreous is adherent to the optic 
disk, macula, vitreous base, and major retinal 
vessels.* Presumably, the hemorrhages occur 
as the vitreous pulls away from these attach- 
ments. Retinal hemorrhages along the vitreous 
base are common in patients with posterior 
vitreous detachment. In the posterior segment, 
the hemorrhages that have been described in- 
clude large peripapillary hemorrhages, small 
hemorrhages along the disk margin, and small 
peripapillary striate hemorrhages.'** Retinal 
hemorrhages in the posterior segment related 
to posterior vitreous detachment appear to be 
infrequent and macular-area hemorrhages are 
rare. Cibis, Watzke, and Chua’ did illustrate 
one case where there was a subtle macular-area 
hemorrhage. They did not note whether this 
was a preretinal, intraretinal, or subretinal 
hemorrhage. 

Small hemorrhages in the macula area in 
healthy patients without associated retinal vas- 
cular or choroidal disease are often attributed 
to idiopathic causes or perhaps the Valsalva 
maneuver. The association with acute posterior 
vitreous detachment has not been adequately 
emphasized. We have seen three patients with 
this finding. 





Accepted for publication Aug. 11, 1986. 

From the Wilmer Ophthalmological Institute, Johns 
Hopkins University School of Medicine, Baltimore. 

Reprint requests to Andrew P. Schachat, M.D., Wil- 
mer 200, Johns Hopkins Hospital, Baltimore, MD 21205. 





Case Reports 





Case 1 

A 40-year-old woman came to the Retinal 
Vascular Center at our institution complaining 
of flashing lights in her left eye of one week's 
duration. She was known to have lattice degen- 
eration of the retina, but no retinal tears or 
hemorrhages had been noted in the past. The 
visual acuity was 20/20 in each eye. Results of a 
slit-lamp examination and intraocular pressure 
were normal. The results of an ophthalmoscop- 
ic examination were normal in the right eye. In 
the left eye there was a posterior vitreous sepa- 
ration and fine vitreous cells were present. 
There were multiple small patches of lattice 
degeneration of the retina and a large 
horseshoe-shaped tear inferonasally. An arcu- 
ate, deep retinal hemorrhage was visible in the 
macular area (Fig. 1). A fluorescein angiogram 
demonstrated only blockage corresponding to 
the area of the hemorrhage. The horseshoe- 
shaped tear was treated with laser photocoagu- 
lation. At follow-up examinations, the macular 
hemorrhage was seen to have resolved. The 
visual acuity remained excellent and the pa- 
tient did not develop a retinal detachment. 


Case 2 

A 29-year-old man was examined here for a 
recent complaint of a scotoma in the right eye. 
Visual acuity was R.E.: 20/30 and L.E.: 20/25 + 
2. Results of a slit-lamp examination and intra- 
ocular pressures were normal. Ophthalmo- 
scopic examination in the right eye showed a 
posterior vitreous detachment and a small, su- 
perficial retinal hemorrhage in the macular area 
(Fig. 2). Ophthalmoscopic examination of the 
left eye showed it to be normal. Within one 
month, the hemorrhage resorbed and the visu- 
al acuity returned to 20/20 in the right eye. 


Case 3 
A 31-year-old woman was examined here for 
blurred vision in the left eye. Visual acuity was 
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Fig. 1 (Schachat and Sommer). An arcuate subreti- 
nal hemorrhage is just nasal to the center of the 
macula. 


R.E.: 20/20 and L.E.: 20/80. Results of a slit- 
lamp examination and intraocular pressures 
were normal. Ophthalmoscopic examination 
showed the right eye to be normal. A posterior 
vitreous detachment and a small, superficial 
retinal hemorrhage in the macular area were 
present in the left eye (Fig. 3). Fluorescein 
angiography demonstrated blockage in the 
area of the hemorrhage, but no other abnormal- 
ity. Three weeks later, the visual acuity had 
improved to 20/30 and the hemorrhage had 
resolved. 





Discussion 





Vitreous hemorrhage in patients with poster- 
ior vitreous detachments is usually associated 
with retinal breaks, although vitreal hemor- 
rhage can be seen without retinal breaks.’ Re- 
current vitreous hemorrhage presumably relat- 
ed to avulsed retinal vessels can be seen as 
well.” When retinal hemorrhages are seen asso- 
ciated with posterior vitreous detachment, 
they are most often along the vitreous base.!” 
The large peripapillary hemorrhages described 
by Cibis, Watzke, and Chua’ are likely related 
to vitreopapillary and vitreoretinal traction as 
the posterior vitreous surface pulls away from 
the optic nerve head. The fine, striate peripap- 
illary hemorrhages that have been previously 
described can be explained by a similar mecha- 





Fig. 2 (Schachat and Sommer). There is a small 
superficial hemorrhage just superior to the center of 
the fovea. 


nism. Vitreomacular traction in a patient with 
an evolving posterior vitreous detachment 
leading to cystoid macular edema has been 
reported by Novak and Welch.’ Vitreomacular 
attachments leading to vitreomacular traction 
at the time of posterior vitreous separation 
could be expected to lead to small macular-area 
hemorrhages as well. 

Our patient described in Case 1 had acute 
symptoms of floaters and flashes and did have 
a large, horseshoe-shaped tear that was encir- 
cled with laser photocoagulation. Because a 





Fig. 3 (Schachat and Sommer). A small superficial 
and preretinal hemorrhage is just inferior to the 
center of the fovea. 
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posterior vitreous separation was apparent and 
there was evidence of vitreoretinal traction 
elsewhere in the fundus (the retinal tear), the 
presumed mechanism of vitreomacular traction 
causing the macular-area hemorrhage seems 
likely. 

The hemorrhages in our patients resolved 
spontaneously and vision improved without 
treatment. We suspect that other physicians 
have observed small, macular-area hemorrhag- 
es in otherwise healthy patients and may have 
attributed them to either idiopathic causes or 
perhaps to a Valsalva maneuver.’*" A specific 
history combined with a careful vitreoretinal 
examination may allow the diagnosis of an 
associated posterior vitreous detachment to be 
made. This distinction is important because of 
the need to search for associated peripheral 
retinal breaks and because of the increased 
incidence of late retinal detachment in patients 
with posterior vitreous detachment. 
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Treatment of Trilateral Retinoblastoma With Vincristine 


and Cyclophosphamide 





Rajesh K. Malik, M.B., Ch.B., Henry S. Friedman, M.D., William T. Djang, M.D., 
John M. Falletta, M.D., Edward Buckley, M.D., Joanne Kurtzberg, M.D., Thomas R. 
Kinney, M.D., Kimo Stine, M.D., Sara Chaffee, M.D., James Hayes, M.D., Edward C. 
Halperin, M.D., and W. Jerry Oakes, M.D. 


Current therapy for patients with trilateral 
retinoblastoma, consisting primarily of surgi- 
cal intervention and radiotherapy, has result- 
ed in no long-term survivors. The use of adju- 
vant chemotherapy has not improved this 
outcome. After observing a tumor response to 
cyclophosphamide in a patient with suprasel- 
lar retinoblastoma, we treated a subsequent 
patient with trilateral retinoblastoma with 
both vincristine and cyclophosphamide. Ob- 
jective tumor regression resulted. Although 
the tumor ultimately progressed in both pa- 
tients, these findings suggest that vincristine 
and cyclophosphamide are active in patients 
with intracranial (trilateral) retinoblastoma. 


TRILATERAL RETINOBLASTOMA, consisting of 
bilateral ocular retinoblastoma in conjunction 
with an intracranial neuroblastic tumor in the 
pineal region, has been reported to occur in 
2.3% of the patients with bilateral retinoblasto- 
ma.'* The conventional therapeutic modalities 
of neurosurgical intervention and radiotherapy 
have been unsuccessful in the treatment of 
patients with trilateral retinoblastoma, with no 
survivors thus far described.'” After observing 
the tumor response to cyclophosphamide in a 
patient with suprasellar retinoblastoma, we 
treated another patient with trilateral retino- 
blastoma with both vincristine and cyclophos- 
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phamide. Objective tumor regression followed 
treatment. 





Case Reports 





Case 1 

Retinoblastoma of the right eye was diag- 
nosed in a 3-month-old black girl. The child’s 
father had been treated for bilateral retinoblas- 
toma. The child’s lesion was initially treated 
with photocoagulation. At 10 months of age 
she was admitted to our institution with a 
two-day history of fever, vomiting, and signs of 
meningeal irritation. A cranial computed tomo- 
graphic scan showed a 2.0 x 2.3-cm calcified 
enhancing suprasellar and sellar mass (Fig. 1, 
top). Histologic examination of the biopsy 
specimen obtained at craniotomy disclosed an- 
aplastic small round cells and occasional ro- 
settes consistent with retinoblastoma. Tumor 
cells were found in the bone marrow aspirate, 
and the cerebrospinal fluid cytopathologic 
findings were unremarkable. Her somatic kary- 
otype was 46XX with a 13Q14 deletion. 

The child was irradiated with 35 Gy to the 
whole brain and a 15-Gy boost to the tumor 
area over a five-week period. After completion 
of radiotherapy, she was also treated with two 
doses of intravenous vincristine (1 mg/m’), 
doxorubicin hydrochloride (45 mg/m’), and cy- 
clophosphamide (450 mg/m’), as well as six 
doses of intrathecal methotrexate (10 mg/m’). 
Cranial computed tomographic scan one month 
after initiation of therapy showed a greater 
than 50% reduction in tumor size (calculated as 
the product of the longest perpendicular diam- 
eters) with a residual calcified suprasellar mass 
(Fig. 1, bottom). 

She remained stable with no changes in serial 
cranial computed tomographic scans for 17 
months, when she was admitted with seizures. 
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Fig. 1 (Malik and associates). Top left, Unenhanced axial computed tomographic scan in Case 1 demonstrating 
a partially calcified suprasellar mass. More inferior cuts demonstrated sellar involvement. Top right, After 
intravenous contrast administration, there is irregular enhancement of the tumor mass. Bottom, Enhanced 


computed tomographic scans one month after initiation of therapy showing marked reduction in tumor volume. 
Note right frontal craniotomy defect. 
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Cranial computed tomography at this time 
showed an unchanged, residually calcified, su- 
prasellar mass, but new diffuse leptomeningeal 
disease, predominantly involving the posterior 
fossa and left temporal region (Fig. 2, top). 
Tumor cells were found in the cerebrospinal 
fluid, whereas the bone marrow aspirate was 
normal. Treatment was started with 1 g/m?’ of 
cyclophosphamide twice daily at four-week in- 
tervals, and 15 mg/m’ of intrathecal methotrex- 
ate and 15 mg/m’ of hydrocortisone weekly for 
tow weeks and then at four-week intervals. 
Cranial computed tomographic scan one month 
later showed a marked decrease in the lepto- 
meningeal disease (Fig. 2, bottom). 

The patient remained clinically stable for six 
months until she was admitted for therapy of a 
febrile illness while neutropenic. She died of 
progressive pneumonia. Postmortem examina- 
tion showed widespread leptomeningeal tumor 
seeding and disrupted structures in the supra- 
chiasmatic nuclei region with tumor foci pres- 
ent. The pineal gland was normal and there 
was no active tumor in the eyes, thus demon- 
strating control of her primary lesion but not of 
the leptomeningeal disease. (These pathologic 
findings have previously been published.’) 


Case 2 

Bilateral retinoblastoma was diagnosed in a 
6-month-old white girl with no family history 
for retinoblastoma. Examination of the cerebro- 
spinal fluid cytopathologic findings and bone 
marrow aspirate showed no tumor cells. The 
patient received 50.2 Gy to both eyes over a 
five-week period. After completing radiothera- 
py, she was treated with 1 mg/m’ of adjuvant 
intravenous vincristine and 450 mg/m’ of cyclo- 
phosphamide at three-week intervals for one 
year. No active ocular tumor was found on 
follow-up ocular examinations. 

Thirty-three months after diagnosis, the pa- 
tient was admitted with headaches, vomiting, 
and seizures. Cranial computed tomographic 
scan showed marked hydrocephalus and an 
enhancing mass in the pineal region (Fig. 3, 
top). Bone marrow aspirate and cerebrospinal 
fluid cytopathologic studies again showed no 
evidence of tumor cells. After insertion of a 
ventriculo-peritoneal shunt, a stereotactic bi- 
opsy of the lesion was performed. Histologic 
examination showed small anaplastic cells with 
rosette formation consistent with retinoblasto- 
ma. Treatment was started with 2 mg/m’ of 
intravenous vincristine once daily and 1 g/m? of 
cyclophosphamide twice daily at four-week in- 
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tervals. Cranial computed tomographic scan 
after two courses of chemotherapy disclosed a 
40% decrease in tumor size (calculated as the 
product of the longest perpendicular diame- 
ters) (Fig. 3, bottom). Forty days after her 
fourth course of chemotherapy, however, she 
was again admitted with marked vomiting. 
Cranial computed tomographic scan showed 
tumor enlargement consistent with progressive 
disease. The patient was treated with cranio- 
spinal irradiation, but demonstrated progres- 
sive disease in the anterior and middle cranial 
fossa bilaterally. She died seven months after 
her recurrence. 


Discussion 


Conventional treatment of trilateral retino- 
blastoma, consisting of neurosurgical interven- 
tion and radiotherapy, has had poor results, 
with no survivors having been reported. The 
use of adjuvant chemotherapy in seven cases 
(unspecified doses, route of administration, 
or frequency for actinomycin, doxorubicin hy- 
drochloride, chlorambucil, cyclophosphamide, 
and methotrexate) did not improve this out- 
come. *:3:9:18 

After documentation of the activity of cyclo- 
phosphamide (in conjunction with intrathecal 
methotrexate) in a child with suprasellar reti- 
noblastoma (Case 1), we treated another pa- 
tient with trilateral retinoblastoma with vin- 
cristine and cyclophosphamide. The course of 
this patient’s (Case 2) disease provides support 
for the efficacy of vincristine and cyclophos- 
phamide therapy. In Case 2, histologic confir- 
mation of trilateral disease was obtained and 
the child was treated only with vincristine and 
cyclophosphamide. An objective, albeit brief, 
tumor response was achieved. The reason for 
failure remains speculative, but may in part 
have been caused by an excessive delay in 
initiating planned radiotherapeutic interven- 
tion during which time no chemotherapy was 
given. Nevertheless, a definite tumor response 
was obtained, which must be attributed to the 
use of vincristine and cyclophosphamide. 

The rationale for using these drugs was 
based on a series of anecdotal reports docu- 
menting activity of these agents in the treat- 
ment of metastatic retinoblastoma.’ The use 
of vincristine and cyclophosphamide as adju- 
vant treatment of patients with high-risk intra- 
ocular retinoblastoma has been studied in a 
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Fig. 2 (Malik and associates). Top left, Enhanced 
computed tomographic scan in Case 1 17 months 
later demonstrating stable residually calcified sellar 
and suprasellar mass. Top right, New abnormal lep- 
tomeningeal enhancement involving both infratento- 
rial and supratentorial margins of the tentorium, the 
interpeduncular cistern, and left Sylvian fissure. Bot- 
tom, Enhanced computed tomographic scan one 
month later demonstrating marked regression in 
leptomeningeal disease, with only minimal residual 
enhancement along margin of left tentorium (arrow). 
Note dystrophic pontine and right basal ganglia 
calcifications. 





Fig. 3 (Malik and associates). Top left, Enhanced computed tomographic scan in Case 2 with a large, 
homogeneously enhancing mass in the pineal region. The tumor margins are well-defined. Top right, Direct 
tumor extension laterally into the left para-atrial region. Bottom, Reduced tumor size after two courses of 
chemotherapy. Shunt tube placed into right lateral ventricle (metallic connecting tube artifact in right occiput). 
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large national protocol, but a lower than antici- 
pated patient accrual and a low failure (recur- 
rence) rate prevented accurate analysis.” 

The rational design of treatment for central 
nervous system tumors, including intracranial 
retinoblastoma, must not only address the in- 
trinsic cytotoxicity of the chosen agent, but the 
ability to deliver it effectively to the intracranial 
tumor site. Physiochemical properties, such as 
lipophilicity, molecular weight, degree of ioni- 
zation, and protein binding, are all important 
in determining drug delivery to the central 
nervous system.” The use of a highly cytotoxic 
agent with moderate delivery, however, may 
well provide greater therapeutic effects than 
the use of a minimally cytotoxic agent with 
greater delivery. We have previously demon- 
strated the marked activity of vincristine and 
cyclophosphamide in patients with recurrent 
medulloblastoma,” and the ability of these 
agents to achieve therapeutically significant 
levels in the central nervous system of patients 
with intracranial retinoblastoma was not sur- 
prising. 

Our study supports the need for further 
studies to define more precisely the activity 
and potential role of this drug combination in 
the treatment of these patients. The current 
approach of the Duke Pediatric Neuro-on- 
cology Program is to use preradiotherapy 
chemotherapy in children with poor prognosis 
brain tumors in defining chemotherapeutic 
agents active against their tumors. These chil- 
dren are treated with two to four courses of the 
agents. Enough time is allowed for an objective 
response to be evaluated and then the patients 
receive conventional radiotherapy. Children 
with progressive disease before completion of 
the chemotherapy immediately receive radio- 
therapy. This approach should allow the devel- 
opment of a therapeutic armamentarium for 
aggressive central nervous system tumors, in- 
cluding intracranial retinoblastoma, and the 
rational design of phase HI studies to increase 
the disease-free survival of these children. 
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EDITORIAL 





In Support of Clearer Public Speaking 


Steven G. Kramer, M.D., and Ariah Schwartz, M.D. 


How exciting it would be, we thought as we 
attended a recent medical meeting, if a nondis- 
tracting audiovisual technique could be devel- 
oped, one which did not overload the listener 
each 15 seconds with more material than could 
be absorbed. How rewarding it would be to be 
able to concentrate one’s attention on a few 
important points made visually on a clearly 
discriminated slide, well-coordinated with the 
speaker’s words! 

We believe each regular attendee of medical 
meetings can relate countless examples of con- 
fusion and delay because of faulty mechanisms 
of projection. These problems, such as faulty 
slide order, slides not dropping into place, 
poor focus, and excess density of slide content, 
increase geometrically with double projection. 
Additionally, new problems are introduced by 
such dual projection. Usually there is not 
enough time allowed for the audience to absorb 
double slide material. The speaker seldom ori- 
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ents the audience because of self-dictated time 
pressures. Therefore, not being certain where 
to look, the viewer keeps searching back and 
forth and often misses the speaker’s message. 
This is poor communication. 

The time has come, it seems to us, to take a 
radical step, to try an innovative and new 
approach. We suggest the universal use of sin- 
gle projection slides in medical meetings. Revo- 
lutionary as this may sound, we believe that all 
meeting attendees would benefit greatly. The 
numbers of problems encountered with projec- 
tion equipment would decrease spectacularly. 
With single projection, meeting costs would 
plummet. Speakers would begin to think of 
their material in straightforward terms, editing 
out excess information that cannot possibly be 
assimilated by mortal viewers. 

We have become victims not only of informa- 
tion overload but of an overload of noninfor- 
mation, material presented in such volume, so 
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rapidly, so illegibly, and so obscurely that it 
can only confuse our understanding of the 
important message a speaker has to deliver. We 
are so convinced of the justice of our cause that 
we suggest all medical societies adopt in their 
bylaws a strict proscription against the use of 
more than a single projector in any presenta- 
tion. (The infrequent but effective advantage of 
side by side comparisons, for example, of a 
fundus photograph and fluorescein angiogra- 
phy, can be handled adequately by both views 


being on a single slide or by having faith in the 
audience’s ability to make a mental compari- 
son.) We think that any society failing to do this 
will expose itself as an institutional promoter of 
obscure and useless information. In short, 
never use two projectors when one will do as 
well—or, indeed, ever so much better. 


Reprint requests to Steven G. Kramer, M.D., Depart- 
ment of Ophthalmology, University of California, San 
Francisco Medical Center, San Francisco, CA 94143. 


LETTERS TO THE JOURNAL 


Nonreactive Tuberculosis in a 
Patient With Acquired Immune 
Deficiency Syndrome 


J. Oscar Croxatto, M.D., 

Carlos Mestre, M.D., 

Susana Puente, M.D., 

and Guillermo Gonzalez, M.D. 
Department of Pathology, Fundacion Oftalmologica 


Argentina Jorge Malbran (J.O.C.) and Department of 
Ophthalmology, Htal. Fernandez (C.M., S.P., G.G.). 


Inquiries to J. Oscar Croxatto, M.D., Department of 
Pathology, Fundacion Oftalmologica Argentina Jorge 
Malbran, Parera 164, 1014 - Buenos Aires, Argentina. 

Patients with acquired immune deficiency 
syndrome (AIDS) may develop several oppor- 
tunistic infections. To our knowledge, no cases 
of tuberculous choroiditis have been pub- 
lished. We studied a patient with AIDS who 
died of an unsuspected disseminated tubercu- 
losis with ocular involvement. 

A 31-year-old white male homosexual and 
drug abuser was hospitalized in May 1985 be- 
cause of fever, pneumonia, lymphadenopathy, 
and hepatosplenomegaly. Tests of the patient’s 
serum were positive for HLTV-III antibody. 
Immunologic examination disclosed cellular 
immunodeficiency with a helper-to-suppressor 
T-lymphocyte subset ratio of 0.5. Chest x-ray 
films showed consolidation in the right upper 
lung field. Cytomegalovirus was cultured from 
urine. Visual acuity was 20/30 in both eyes. 
Ophthalmoscopic examination disclosed multi- 
ple cotton-wool spots in both eyes and two 
small yellow-white choroidal nodules with in- 
distinct borders in the superotemporal quad- 
rant and nasal to the macula in the right eye. 





Lymph node biopsy disclosed follicular hyper- 
plasia. 

The patient developed cutaneous Kaposi's 
sarcoma. His clinical condition deteriorated 
and he died from respiratory failure one month 
after admission. 

Findings at autopsy included disseminated 
miliary Mycobacterium tuberculosis infection, 
and generalized cytomegalovirus. Examination 
of the right eye at autopsy disclosed isolated 
cotton-wool spots in the posterior pole and two 
circumscribed, slighty elevated choroidal nod- 
ules. Microscopic examination disclosed two 
choroidal inflammatory lesions, one with case- 
ous necrosis, with mononuclear cells without 
well-defined epithelioid cells or giant cells (Fig- 
ure). The lesions contained numerous acid-fast 
bacilli. 

The patient developed a disseminated tuber- 
culosis, which has been termed acute nonreac- 
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Figure (Croxatto and associates). Circumscribed 
choroidal inflammatory lesion (hematoxylin and 
eosin, X40). Inset, Numerous acid-fast bacilli were 
present (Ziehl-Neelsen, Xx 400). 
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tive.“ It is characterized by a scarce cellular 
reaction and numerous acid-fast bacilli. Similar 
cases were described in patients after cortico- 
steroid treatment, and the rapid evolution and 
morphologic development of the lesions were 
ascribed to reduced resistance.” 

Although morbidity and mortality from tu- 
berculosis have declined in the last decades in 
developed countries, the disease persists as an 
important health problem in several areas of 
the world. Patients who have AIDS are seen 
with increasing frequency in countries in which 
there is a high prevalence of tuberculosis. The 
presence of miliary tubercles of the choroid in 
patients with AIDS seen by ophthalmologists 
should alert physicians about the possibility of 
disseminated tuberculosis in order to establish 
a specific drug therapy.’ 
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Endophthalmitis in a Silicone 
Oil-Filled Eye 

Lawrence P. Chong, M.D., 
Eugene de Juan, Jr., M.D., 


Brooks W. McCuen II, M.D., 
and Maurice B. Landers III, M.D. 


Duke University Eye Center. This study was sup- 
ported by a National Eye Institute grant (EY05903). 


Inquiries to Eugene de Juan, Jr., M.D., Duke University 
Eye Center, Box 3802, Durham, NC 27710. 

Silicone oil has been used as an effective 
long-term tamponade in vitreoretinal surgery, 
particularly in cases of recurrent retinal detach- 
ment associated with proliferative vitreoreti- 
nopathy.*® Its efficacy and safety in vitrectomy 
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for primary retinal detachment with prolifera- 
tive vitreoretinopathy currently are the subject 
of a multicenter randomized trial.‘ We detail 
herein certain atypical characteristics of post- 
operative endophthalmitis that occur after vit- 
rectomy and silicone oil tamponade. 

A 5-year-old girl with severe myopia had 
decreased vision in her left eye of one week’s 
duration. On examination she had a total reti- 
nal detachment with a 270-degree superior 
giant retinal tear and rolled edge. She under- 
went vitrectomy and scleral buckle. By the time 
of surgery, the tear had extended to 360 de- 
grees. Prone gas-fluid exchange with the pa- 
tient on a Stryker rotating bed partially flat- 
tened the retina, and the decision was made to 
perform silicone oil injection. 

Postoperatively, the patient had no unusual 
periorbital or palpebral swelling, but by post- 
Operative day 2, she had developed severe 
pain. On examination, the conjunctiva was 
injected, but the anterior segment appeared 
quiet and was filled with silicone oil (Fig. 
1). However, with indirect ophthalmoscopy 
through a remarkably clear media, a whitish 
material was visible posterior to the silicone oil 
on the retinal surface (Fig. 2). 

A clinical diagnosis of endophthalmitis was 
made and the patient underwent removal of 
silicone oil and vitreous cavity washout, fol- 
lowed by intraocular injection of 400 pg of 
gentamycin and 2.25 mg of cefazolin. Copious 
amounts of thick mucoid white material cov- 
ered the retina even after the clear silicone was 
removed. This material was aspirated with a 
blunt 19-gauge needle. The retina itself was 
white and thickened. Cultures grew out Pseu- 





Fig. 1 (Chong and associates). Preoperative ap- 
pearance illustrating mildly injected conjunctiva, 
clear cornea, absence of hypopyon, and clear silicone 
oil filling the anterior chamber. 
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Fig. 2 (Chong and associates). Intraocular appear- 
ance illustrating clear silicone oil media, dense sheet, 
and thicker focal areas of purulence in the retrosili- 
cone space being aspirated into a needle. 


domonas aeruginosa sensitive to gentamycin. 
Postoperatively visual acuity was no light per- 
ception. Subsequently the eye became hypot- 
onous and developed band keratopathy. Scler- 
al buckling for a giant retinal tear in the fellow 
eye was successful. 

As the use of silicone oil becomes more wide- 
spread, careful attention must be given to eval- 
uate eyes postoperatively for endophthalmitis. 
The most notable feature of our case was the 
remarkably clear anterior segment and clear 
media provided by the silicone oil. This atypi- 
cal situation of endophthalmitis and the resul- 
tant severely necrotic retina might be attributed 
to the compartmentalization of the infection to 
the retrosilicone space. 

Bacterial endophthalmitis may occur in an 
atypical fashion in an eye after vitrectomy and 
silicone oil injection. Aggressive diagnostic 
and therapeutic measures are indicated when 
one suspects bacterial endophthalmitis in a 
patient who has a painful eye and this para- 
doxic picture. 
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A Modified Corneal Light Reflex Test 
With Distance Fixation 


H. Jay Wisnicki, M.D., 
and David L. Guyton, M.D. 
Wilmer Ophthalmological Institute. 


Inquiries to David L. Guyton, M.D., Wilmer Institute 
B1-35, Johns Hopkins Hospitai, Baltimore, MD 21205. 

Traditionally, the Hirschberg! and Krimksy* 
light reflex tests have been used to estimate the 
amount of ocular misalignment when the lack 
of patient cooperation, or the inability to fixate 
with one eye, prevents measurement with the 
prism and cover test or with subjective tests.' 
The Hirschberg and Krimsky tests are measure- 
ments of the strabismic angle with near fixa- 
tion. A measurement with distance fixation is 
also desirable when planning strabismus sur- 
gery. 

Romano® described performing a Hirschberg 
test with distance fixation by using a penlight 
mounted on a telescope through which the 
observer sights the corneal light reflexes. Krim- 
sky*ë described several deviometers that use 
the corneal light reflex to measure angles of 
deviation at both distance and near. These 
procedures have the disadvantage of requiring 
special equipment. Krimsky’s devices are 
“based on an average normal visual-axial sepa- 
ration of the eyes,” which introduces error into 
the measurement of patients with inter- 
pupillary distances other than 60 mm. 

We have devised an easily performed dis- 
tance light reflex test that uses a ruler and 
penlight. The patient must be able to fixate 
with one eye on an accommodative target at 
distance. The examiner first measures the pa- 
tient’s interpupillary distance with a handheld 
ruler. The patient is then asked to sight the 
distant accommodative target over the 0 mark 
of the ruler held jointly by the patient and the 
examiner approximately one third of a meter 
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Figure (Wisnicki and Guyton). The modified light 
reflex text. The distance deviation can be estimated 
from the eccentric reflex in the nonfixing eye, or the 
reflex can be centered with prisms. 


from the patient (this distance is not critical). A 
penlight is placed over the ruler at the mark 
corresponding to the patient’s interpupillary 
distance. The examiner then sights the position 
of the corneal light reflex in the nonfixing eye, 
ignoring the position of the light reflex in the 
fixing eye. If the visual axes are essentially 
parallel, as they should be with distance fixa- 
tion, the visual axis of the nonfixing eye will 
cross the ruler exactly at the interpupillary 
distance mark, and the nonfixing eye will ap- 
pear straight to the examiner. If a distance 
deviation is present, the nonfixing eye will 


appear deviated. The displacement of the light 
reflex from the center of the pupil corresponds 
to the distance deviation calculated as in the 
standard Hirschberg test (Figure). Alternative- 
ly, the light reflex may be centered with hand- 
held prisms as in the Krimsky prism reflex test. 

We find this maneuver easy to perform. It is 
particularly useful in patients with poor fixa- 
tion in one eye, whether from amblyopia, cata- 
ract, vitreous hemorrhage, or other causes. 
Such patients give poor or variable responses 
to cover testing. Because the strabismic devia- 
tion with distance fixation may be significantly 
different from the Hirschberg or Krimsky mea- 
surement at near, a method for measurement of 
the distance deviation is needed. The distance 
light reflex test can be used to estimate the 
distance angle quickly and reliably. 
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Oscillopsia Associated With Eyelid 
Myokymia 

Gregory B. Krohel, M.D., 

and Paul N. Rosenberg, M.D. 

Department of Ophthalmology, Albany Medical Col- 


lege. This study was funded by an unrestricted grant 
from Research to Prevent Blindness, Inc. 


Inquiries to Paul N. Rosenberg, M.D., Albany Medical 
Coliege, Dept. of Ophthalmology, New Scotland Ave., 
Albany, NY 12208. 

Eyelid myokymia is a common disorder that 
occurs in otherwise normal individuals. It usu- 
ally involves the orbicularis oculi of the lower 
eyelid on one side, although the upper eyelids 
may be involved as well.’ Eyelid myokymia is 
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thought to be aggravated by excessive fatigue 
or stress.!” Many patients feel that their eye is 
“jumping” when they have orbicularis oculi 
myokymia. Vertical pseudonystagmus with os- 
cillopsia has been reported.” We recently exam- 
ined two ophthalmologists who both com- 
plained of horizontal oscillopsia induced by 
transient myokymia of the lower eyelid. Both 
patients were aware of their myokymia and 
both patients independently had been able to 
alleviate their oscillopsia by pulling the lower 
eyelids away from the eyes. Both indicated that 
they had been under some additional stress 
during the period of eyelid myokymia. In both 
instances, the myokymia existed for several 
months and then resolved spontaneously. Re- 
sults of complete neuro-ophthalmologic exami- 
nations were normal in both cases. One patient 
drank tonic water containing quinine with no 
relief of his symptoms. Both patients recovered 
in several weeks after being reassured that 
their oscilliopsia and pseudonystagmus were 
not pathologic. One patient had also stopped 
the use of moderate amounts of caffeine four 
days before the myokymia resolved. 

Uniocular pseudonystagmus secondary to 
eyelid myokymia has been reported.'* In one 
instance, the pseudonystagmus noted was ver- 
tical and evoked oscillopsia and nausea.” The 
nausea was thought to be secondary to com- 
pression of the globe by the fasciculating eye- 
lid. Both of our patients were able to relieve the 
oscillopsia by pulling the eyelid away from the 
globe. The pseudonystagmus could be seen on 
slit-lamp examination as a very high velocity 
horizontal nystagmus that coincided with the 
eyelid fasciculations. 

Eyelid myokymia is common, whereas the 
complaint of oscillopsia associated with this 
problem is much less frequently reported. One 
might speculate that the amplitude of the eye- 
lid fasciculations determines whether or not 
the patient will experience oscillopsia. Oph- 
thalmologists should be aware of this syn- 
drome, as neurologic examination in the ab- 
sence of any facial myokymia is unwarranted. 
Reassurance alone will often be curative. We 
also suggest cessation of caffeinated products. 
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Most ophthalmic photocoagulation instru- 
ments utilize laser energy sources. With non- 
contact systems the laser energy penetrates the 
tissue deeply, resulting in unfavorable damage 
to adjacent structures. To avoid this disadvan- 
tage, a contact laser scalpel that uses an artifi- 
cial sapphire’ has been developed. 

The laser tip is made of a single artificial 
sapphire crystal of Al;O3, which transmits the 
Nd:YAG laser beam well. The laser energy is 
focused at the distal end of the laser tip by the 
shape of the tapered conical portion. Because 
of the large divergence of the beam emitted 
from the laser tip, the power density decreases 
rapidly as the distance between the end of the 
tip and the tissue surface increases. 

The conical contact laser tip made of artificial 
sapphire can be used as a scalpel to cut intraoc- 
ular tissue without causing bleeding. The 
mechanism of incision is considered to be va- 
porization, carbonization, and coagulation.’ In 
our initial studies on the rabbit, the laser scal- 
pel was connected to a conventional optical 
quartz fiber of a Nd:YAG laser system; a xenon 
lamp was used as an aiming light. 

The histologic section of the rabbit eye that 
was enucleated about three hours after applica- 
tion of the contact laser scalpel is shown in 
Figure 1. The power of the Nd:YAG laser was 2 
W; the laser tip was in contact with the surface 
of the normal attached retina. A conical shaped 
tip with a fine point of approximately 400 pm 
was used. The retina and the choroid were 
incised without bleeding and without the de- 
velopment of an immediate adhesion. Howev- 
er, an area beneath the incised retina and cho- 
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Fig. 1 (Ando and associates). Histologic section of 
laser scalpel incision, using a conical shaped laser 
tip, shows the cut edge of retina, with a deeper cut 
through the choroid and into scleral fibers (hematox- 
ylin and eosin). There is no immediate adhesion 
between the retina and underlying tissues in the area 
of the incision. 


roid was damaged as well. Therefore, if this 
shaped tip is to be used to incise retina or 
preretinal proliferative tissue, a special 
spatula-like protector might be necessary, 
which could also be used for dissecting prereti- 
nal membranes from the surface of the retina. 

By changing the shape of the laser tip, beam 
divergence and distribution can be altered. 
Since the degree of vaporization and coagula- 
tion can be changed with the combination of 
laser power, exposure time, and tip shape, this 
type of laser tip might be used not only as a 
scalpel but also for fixing the retina on the 
choroid. The histologic section shown in Figure 
2 is the coagulated area of the rabbit retino- 
choroid about three hours after superficial con- 
tact coagulation with a more rounded laser tip, 
1 mm in diameter. The irradiation time of the 
Nd:YAG laser was 0.2 second at a power of 2 W. 
A strong adhesion between the retina and the 
choroid was achieved. Though the inner seg- 
ment of the retina within the coagulated area 
was damaged, no scleral damage was seen. 
One week after the coagulation, however, the 
outer segment of the coagulated sensory retina 
seemed to be disintegrated, and no adhesion 
existed between the retina and the choroid in 
some specimens. Though we did not confirm 
whether the permanent adhesion between the 
retina and the choroid can be made by this 
contact laser tip, temporary retinochoroidal fix- 
ation seems to be achieved immediately after 
the application of contact laser irradiation. 





Fig. 2 (Ando and associates). Histologic section 
shows adhesion between the retina and choroid in 
the area of the contact laser coagulation using a 
rounded shaped laser tip (hematoxylin and eosin). 
Note the area adjacent to the adhesion (left) is arti- 
factitiously detached. 
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Autopsy Eye Model for Laser 
Trabeculoplasty and Iridectomy 
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and Don S. Minckler, M.D. 


Estelle Doheny Eye Foundation. 
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We have devised autopsy eye models for 
practice or teaching the techniques of laser 
trabeculoplasty and laser iridectomy. These 
models allow close simulation of the actual 
performance of these techniques and have been 
useful particularly in laser instruction courses 
during the last several years. 

Both models are constructed by placing 
formalin-fixed, sectioned human autopsy eyes 
in translucent glass containers. These eye sec- 
tions are immersed in 100% anhydrous glycerin 
and the preparation sealed with laboratory par- 
affin. 

The laser trabeculoplasty model is construct- 
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Fig. 1 (Shammas and Minckler). Slit-lamp view 
while performing laser trabeculoplasty on the model. 
Inset shows a close-up view of the trabecular mesh- 
work. 


ed by using a hemisected globe, cut along the 
pupillary axis. The lens and the iris are re- 
moved together with the vitreous base to ex- 
pose angle structures. The hemisected globe is 
then placed against the viewing plate of the 
container and covered with approximately 10 
ml of anhydrous glycerin. Care is taken to 
release all air bubbles, including prior removal 
of a callotte from the equatorial portion of the 
globe if necessary. The eye and anhydrous 
glycerin are then covered with melted paraffin 
to seal the top of the container. Laser trabeculo- 
plasty can be simulated thereafter by holding 
the container so as to view the angle area 
through the optical window (Fig. 1). Laser 
energy applied to the filtering meshwork using 
standard parameters will produce blanching or 
bubble formation similar to that in the living 
eye, depending on the pigment present.'” 
These models can be reused several times be- 
fore being discarded or new tissue installed. 
There has been no bacterial or fungal growth in 
the models and they can be stored at room 
temperature indefinitely. Eventually some leak 
of glycerin will occur, which is reparable by 
resealing the model with additional paraffin. 
The iridectomy model is prepared by using 
autopsy eyes hemisectioned parallel to the 
equator followed by removal of the cornea bear- 
ing the iris. The lens may subluxate posterior- 
ly. The specimen is then mounted in a similar 
fashion to the laser trabeculoplasty model with 
the cut cornea against the viewing window of 
the container (Fig. 2). Argon or YAG iridecto- 
mies can then be performed through the view- 
ing window by holding the model appropriate- 
ly oriented in the viewing beam of the slit 
lamp.** As with the laser trabeculoplasty 
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Fig. 2 (Shammas and Minckler) Autopsy eye model 
for laser iridectomy {front view). 


model, the container simulates the contact 
lenses usually used for performance of these 
procedures. During performance of iridecto- 
mies on these models, application of laser ener- 
gy will produce contraction of the iris surface, 
and a column of pigment when the pigment 
epithelium is penetrated, closely approximat- 
ing the reaction in the living eye. This model 
can be used to practice any of the variety of 
techniques including drilling, drumming, or 
hump formation ordinarily used in argon laser - 
iridectomy.* The YAG laser produces slit-like 
openings in the iris stroma and pigment epithe- 
lium.’ 
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Argon Photocoagulation Through 
the Operating Microscope 


Michael P. Teske, M.D., 
and Mano Swartz, M.D. 


Department of Ophthalmology, University of Utah 
Health Sciences Center. 


Inquiries to Mano Swartz, M.D., Department of Ophthal- 
mology, University of Utah Health Sciences Center, 50 
North Medical Drive, Salt Lake City, UT 84132. 

This device was developed in collaboration with 
HCM, Inc., Salt Lake City, Utah. 


The use of laser energy in treating various 
ophthalmologic disorders is sometimes limited 
by the patient’s inability to sit at a slit-lamp 
delivery system, or by the inadequacy of topi- 
cal or local anesthesia. A micromanipulator 
system that allows the delivery of laser photo- 
coagulation energy directly through the opera- 
ting microscope has been developed (Figure). 
This system allows patients to be treated in a 
supine position with topical, retrobulbar, or 
general anesthesia. 

The micromanipulator delivery system can 
be coupled to any argon, krypton, or other 
wavelength laser by means of a monofilament 
fiberoptic cable from the laser tube. The optical 
system consists of a telescopic zoom lens that 
projects a focused spot of laser energy. The 
spot diameter can be adjusted parfocally from 
50 to 500 um. The system allows argon green 
energy to be delivered when a filter that re- 
moves the blue wavelength is engaged. 

The laser beam and viewing optics remain 
parfocal with any focal length objective lens. 
When used with a 125-mm focal length lens, 
the focused beam can be moved throughout a 
25-mm diameter circle by means of a joystick- 
type control. The beam remains stationary 
rather than returning to center when the joy- 
stick is released. 

The micromanipulator system can be easily 
inserted into the Zeiss OpMi 1, the Zeiss OpMi 
6, or any Wild operating microscope with coaxi- 
al illumination. The surgeon’s eyes are protect- 
ed by a shutter filter that is placed in the optical 
path of the microscope distal to any accessory 
viewing apparatus, and activated by depres- 
sion of a foot pedal. When installed in this 
manner, observers and video equipment are 
protected because the filter must be in place for 
the laser to operate. 

To date, our clinical experience with argon 
laser delivery through the operating micro- 
scope includes the following: 


én 





Figure (Teske and Swartz). Components of the 
micromanipulator system include fiberoptic cable at- 
tachment and lens (lower left arrow), joystick control 
(lower right arrow), and filter apparatus (upper right 
arrow), 


1. Closure of corneal neovascularization be- 
fore trephination in a penetrating keratoplasty 
for severe dry eye disease in an opaque cornea. 

2. Cyclophotocoagulation' in an aphakic 8- 
year-old boy with congenital glaucoma in 
whom multiple surgical filtering and gonioto- 
my procedures had failed. His intraocular pres- 
sure has remained stable in three months of 
follow-up. 

3. Panretinal photocoagulation in a mentally 
retarded, diabetic patient with proliferative di- 
abetic retinopathy. 

4. Panretinal photocoagulation immediately 
following the removal of a dense cataract in a 
patient with proliferative diabetic retinopathy. 

These patients have all had uneventful post- 
operative courses. Although the full potential 
of the micromanipulator in the realm of oph- 
thalmic surgery remains largely unexplored, 
this system does allow the surgeon to utilize 
laser photocoagulation energy in situations 
that previously required the use of cryothera- 
py, diathermy, or a xenon delivery system. 

We anticipate future uses of the micromanip- 
ulator delivery system to include photomydri- 
asis, laser trabeculoplasty and laser iridotomy, 
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tumor photocoagulation in combination with 
photosensitizing dyes, and use of other wave- 
lengths. 

Using the micromanipulator system in treat- 
ing macular diseases is contraindicated at pres- 
ent; a small amount of sway in the arm of the 
operating microscope prevents precise enough 
placement of the retinal burn. 
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The Niikawa-Kuroki (Kabuki 
Make-Up) Syndrome in an American 
Black 


Muriel I. Kaiser-Kupfer, M.D., 
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Dilys M. Parry, Ph.D., 
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tal Medical Center, Cincinnati (K.L.K.). 
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The Niikawa-Kuroki syndrome, originally 
termed the Kabuki make-up syndrome when 
described in 14 Japanese children, has since 
been reported in other ethnic groups, fora total 
of 20 cases.'* The designation Kabuki make-up 
syndrome was used because the dysmorphic 
facies resembled the stylized make-up worn by 
Kabuki actors. Of unknown origin, the syn- 
drome is a pattern of malformations that in- 
cludes moderate mental and postnatal growth 
retardation and oculorhinoauricular anomalies. 
It includes the following manifestations: ectro- 
pion of the lower eyelids; long palpebral fis- 
sures; sparse lateral half of eyebrows; highly 
arched eyebrows; prominent or dysplastic ears; 
cleft or highly arched palate; brachydactyly or 
clinodactyly; abnormal dermatoglyphics; pad- 


like swelling of fingertips; short stature; mental 
retardation; and suspectibility to infections. 

We examined an affected 13-year-old Ameri- 
can black boy who had bilateral blepharoptosis 
and lateral ectropion of the lower eyelids from 
birth. In his first two years, he had aseptic 
meningitis, recurrent stridor, umbilical herni- 
orrhaphy, appendectomy, temporary tracheos- 
tomy, and croup. Early development was con- 
sidered normal, but he later lacked 
coordination and was in special education 
classes. His parents and four siblings were not 
dysmorphic by our examinations. 

The patient was 155 cm tall (50th percentile) 
and weighed 47 kg (75th percentile); his doli- 
chocephalic, asymmetric head was 56 cm in 
circumference (90th percentile). The down- 
ward-slanting palpebral fissures measured 
33 mm in horizontal and 12 mm in verti- 
cal (28-30 mm and 12-14 mm, respectively, are 
the best available normal values). There was 
mild bilateral blepharoptosis, as well as bilater- 
al ectropion of the lateral one third of the lower 
eyelids with normal skin turgor and no trac- 
tion. The eyebrows were thin laterally but not 
significantly arched. Eyelashes were normal, as 
was the remainder of the ocular examination 
(Figure). The posteriorly rotated pinnae had 
large lobes. There was a highly arched palate, 
short fifth fingers, and short toes. Small but 
distinct elevations of apparently normal tissue 
occurred on the volar surface of the fingertips. 

Roentgenograms showed slight separation of 
the unfused odontoid process from the anterior 
tubercle of the first cervical vertebra and spina 
bifida occulta of the fifth lumbar vertebra. Com- 
puted tomograms of the head disclosed possi- 
ble enlargement of the fourth ventricle. Derma- 
toglyphics showed all ulnar loops, a low total 
finger ridge count (76) (compared to the aver- 
age of 119 for normal American black males), 
absence of interdigital triradius c on the left, 
bilateral hypothenar radial loops, and exces- 
sive minor creases in both thenar regions. Psy- 
chometric evaluation with the WISC-R test 
demonstrated a full-scale intelligence quotient 
of 73 (verbal 66, performance 85). Chromoso- 
mal analysis showed a normal karyotype. 

This patient demonstrates the spectrum of 
the Niikawa-Kuroki syndrome in non-Japanese 
persons. A syndrome defined only by clinical 
manifestations can be difficult to delineate in 
different races because ethnic influences may 
modify clinical features crucial for diagnosis. In 
particular, although our patient had most of 
the major features of the syndrome, he lacked 
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Figure (Kaiser-Kupfer and associates). Full face, 
with mild blepharoptosis, lateral ectropion of lateral 
one third of the lower eyelids, and sparse lateral 
eyebrows. 


short stature and highly arched eyebrows, and 
the negroid nasal structure may have obscured 
expression of nasal findings seen in previous 
cases. This note emphasizes the syndrome’s 
striking ocular findings, which may require 
cosmetic surgery and should facilitate prompt 
diagnosis to guide management. Identification 
of additional cases is necessary for further 
characterization of this syndrome in various 
populations. 
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Retinal Damage after Argon Laser 
lridotomy 


EDITOR: 

In their article, “Retinal damage after 
argon laser iridotomy” (Am. J. Ophthalmol. 
101:554, May 1986), G. Karmom and H. Savir 
reported focal retinal damage after laser iri- 
dotomy. 

Their argon laser iridotomy technique var- 
ies markedly from commonly accepted tech- 
niques. No corneal contact lens was used. 

The Abraham lens is considered an indespens- 
able aid for the efficient production of laser 
iridectomy.’ This lens facilitates penetration by 
increasing power density at the iris. Most im- 
portantly, it also decreases power density at 
the retina by nearly one third.? 

Peak laser energies up to 2,000 mW were 
used. These power levels are significantly 
higher than those commonly associated with 
laser iridectomy.’* 

The energy levels were progressively in- 
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creased to enlarge the iridectomy. This would 
be expected to increase the amount of laser 
energy reaching the retina. _ 

An average of 171 burns were used for 
heavily pigmented irides and an average of 
128 burns were necessary for lighter irides. 
Common clinical experience suggests that 
these are unusually high burn totals. 

The above considerations seriously qualify 
the authors’ findings. Their statement that 
“peripheral retinal damage exists after laser 
iridectomy” should, in the absence of data to 
the contrary, pertain only to the results of 
this less than optimal technique. 

CHARLES M. LEDERER, JR., M.D. 
Kansas City, Missouri 
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EDITOR: 

G. Karmon and H. Savir demonstrated 
focal retinal damage by static perimetry and 
fluorescein angiography in up to 96% of the 
treated eyes. Although retinal damage has 
been reported,! the high incidence of compli- 
cations in this study is of concern. There are 
some aspects of the study that deserve fur- 
ther comment and investigation. In the per- 
formance of the laser iridotomy Karmon and 
Savir did not use a contact lens. Additionally, 
a patent iridotomy required a mean of 128 
spots in lightly pigmented irides and 171 in 
heavily pigmented irides. These factors may 
have had some effect on the number of retinal 
complications. An iridotomy contact lens such 
as the Abraham lens provides more precise 
focusing and attenuation of the laser energy 
while reducing energy density at the cornea 


and retina.2 Consequently, the procedure usu- 
ally requires less energy. A prospective study 
should be undertaken to determine if the fre- 
quency of retinal complications is reduced 
when an iridotomy lens is used. 
RICHARD A. LEWIS, M.D. 
Sacramento, California 
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EDITOR: 

We wish to comment on the letters of 
C. M. Lederer, Jr., and R. A. Lewis concern- 
ing our article. 

At the time we performed the argon laser 
iridotomies, no contact lens was used in our 
department and not widely used elsewhere. 

Since 1982 we have used an Abraham lens 
and have studied our results with the Abra- 
ham lens performing static perimetry and flu- 
orescein angiography. 

Peak laser energies up to 2,000 mW were 
sometimes required by us as well as by oth- 
ers.! We agree that, in our experience, the use 
of the Abraham lens has considerably low- 
ered the peak laser energies needed to pene- 
trate the iris. We find even now with the 
Abraham lens that the energy level should be 
small at the beginning and gradually in- 
creased if necessary. We would like to point 
out that merely citing the number of burns 
used does not reflect the reality or the spirit 
of our article. We calculated in each case the 
amount of energy used to obtain a patent col- 
oboma of approximately 200 pm. A careful 
review of some papers previously published 
demonstrated that the amount of energy was 
not calculated and it is precisely this figure 
that truly reflects the optimum technique 
while performing a laser iridotomy. 

Our first clinical observations of retinal 
damage following argon laser iridotomy were 
implied in our paper published in 19827; a : 
long follow-up was necessary before we pub- oeo 
lished the present study. We are now study- 
ing our results with the Abraham lens. A 
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The necessity for improvement of the tech- 
nique and the avoidance of retinal damage 
has been discussed by Wise, Hunnerlyn and 
Erickson.’ 

We hope that these answers will clarify all 
the questions raised in both letters. 

GABRIEL KARMON, M.D. 
HANNA SAVIR, M.D. 
Petah-Tiqva, Israel 
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A High-Efficiency Laser 
lridotomy-Sphincterotomy Lens 


EDITOR: 

In the article, “A high-efficiency laser 
iridotomy-sphincterotomy lens” (Am. J. Oph- 
thalmol. 101:546, May 1986), the authors 
State: 


A commercially available iridectomy contact lens 
with greater convergence is the Lasag CGI lens, but its 
optical center is in the center of the carrier ring, 
inducing astigmatism and corneal wrinkling during 
focus upon the iris periphery. 


This is the first time since the introduction 
of this lens in 1983! that such observations 
have been reported. There is a certain amount 
of image degradation when the laser and ob- 
servation beams are directed to a peripheral 
object point under an angle considerably dif- 
ferent from perpendicular to the cornea. This 
will occur when the patient does not look 
down, as he should when this lens is used, or 
when another error of manipulation occurs. 
The phenomenon of image degradation 
caused by oblique incidence of rays is present 


to some degree in every optical system unless 
it is especially corrected. This also applies to 
the lens described by the authors in Figures 7 
and 8. Corneal wrinkling is observed only 
when the lens is pressed too intensely against 
the globe. I conclude that both effects de- 
scribed by these authors are the result of in- 
correct manipulation and are not inherent 
properties of this lens. 

FRANZ FANKHAUSER, M.D. 

Bern, Switzerland 
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EDITOR: 

Dr. Fankhauser states that astigmatism 
and corneal wrinkling during use of his CGI 
lens have not previously been described. This 
is probably because most laser iridotomies are 
not placed as peripherally as those illustrated 
in Figures 1, 2, and 4 in our paper. By mea- 
suring on the photographs and assuming a 
horizontal corneal diameter of 11 mm, these 
iridotomy site, the patient must look down 
even more than 4.42 mm because of the cur- 
center the optics of the CGI lens over the 
iriotomy site, the patient must look down 
even more than 4.42 mm because of the cur- 
vature of the cornea, and this displaces the 
contact surface of the CGI lens well out across 
the corneoscleral limbus. To prevent bubbles 
from coming under the lens increased pres- 
sure must indeed be applied, causing corneal 
wrinkles. The alternative is to have the pa- 
tient look down less and aim the laser off- 
axis, with resulting astigmatism. One of us 
(J.B.W.) encountered these problems in per- 
forming far peripheral iridotomies with the 
CGI lens. Astigmatism and corneal wrinkling 
do not occur when the CGI lens is used for 
sphincterotomies and mid-iris iridotomies. 

The button of the 103-diopter iridotomy- 
sphincterotomy lens is decentered 2.5 mm, 
and the patient must look down about 1.92 
mm, rather than 4.42 mm, to have the center 
of the button over the iridotomy site. To 
begin a sphincterotomy at the edge of a 1-mm 
pupil, the patient must look up 2 mm. The 
2.5-mm decentration of the 103-diopter button, 
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therefore, allows any part of the iris to be 
treated without displacing the carrier contact 
lens more than 2 mm from the center of the 
cornea. The design feature of the 103-diopter 
iridotomy-sphincterotomy lens almost totally 
eliminates the corneal wrinkling versus the 
off-axis astigmatism problem. 
JAMES B. WISE, M.D. 
Oklahoma City, Oklahoma 
CHARLES R. MUNNERLYN, M.D. 
Santa Clara, California 
PHILLIP J. ERICKSON, M.S. 
Bellevue, Washington 
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Observations on Long-Term Follow-Up 
of Posterior Scleritis 


EDITOR: 

In their article, “Observations on long- 
term follow-up of posterior scleritis’’ (Am. J. 
Ophthalmol. 101:570, May 1986), G. Singh, R. 
Guthoff, and C. S. Foster described 12 eyes in 
nine patients demonstrating symptoms and 
signs that they attributed to posterior scleri- 
tis. Five of their patients had evidence of in- 
flammation such as pain, anterior episcleritis, 
uveitis, papillitis, or response to corticoste- 
roids to support a diagnosis of posterior scle- 
ritis. In the remaining four patients (Cases 1, 
2, 4, and 6) associated inflammatory signs ap- 
parently were lacking, and the diagnosis was 
made on the basis of B-scan ultrasound exam- 
ination. 

Although computed tomography was said 
(in the Subjects and Methods section) to have 
been performed for all patients, the results of 
these examinations are not clear from the arti- 
cle. The only described abnormality on com- 
puted tomography in any of the patients was 
optic nerve thickening, and mention of uveo- 
scleral rim enhancement such as might be ex- 
pected in an inflammatory scleritis is specifi- 
cally absent. 

We previously reported an unexplained syn- 
drome of acquired hyperopia with choroidal 
folds.! Our patients were similar to some of 
the authors’ reported cases in their failure to 
show clinical or computed tomographic evi- 
dence of inflammation or response to anti- 
inflammatory treatment. Some of our patients 
showed flattening of the posterior pole of the 
eye on B-scan ultrasonography similar to 
what we believe is demonstrated in the au- 
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thors’ published Figure 4. Almost all of our 
patients showed such flattening but none 
showed uveoscleral thickening or enhance- 
ment by computed tomography. 

Follow-up of our patients has demonstrated 
that acquired hyperopia with choroidal folds 
generally is stable over a long period of time.’ 
Further, high resolution computed tomogra- 
phy shows dilated optic nerve sheaths in oe 
some eyes even in the absence of disk edema. __ aoe 

Although posterior scleritis certainly may 
cause acquired hyperopia with choroidal [pe 
folds, we prefer to reserve the diagnosis of nes 
posterior scleritis for cases demonstrating | 
clinical or radiologic evidence of inflamma-  _ 
tion. In cases lacking such evidence, we pre- 
fer the generic designation of acquired hyper- 
opia with choroidal folds. ae 

We agree with the authors’ recommenda- 
tions against long-term corticosteroids in | 
these cases. The authors’ call for “an aggres- 
sive search for undetected systemic disease,” — 
however, is more difficult to support since 
neither we nor they found any systemic asso- 
ciations. 










ROBERT E. KALINA, M.D. | 
RICHARD P. MILLS, M.D. _ 
Seattle, Washington 
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EDITOR: 

In reply to Drs. Kalina and Mills we _ 
would like to add that choroidal folds in the 
posterior pole may be caused by retrobulbar, Se 
orbital, and ocular tumors, by posterior scleri- ` 
tis, and by shrinkage or thinning of the scle- 
ra.! Drs. Kalina and Mills state that “Almost 
all of our cases showed such flattening but 
none showed uveoscleral thickening or en- ae 
hancement by computed tomographic scan- 00o o 
ning.’”? We consider those cases to most likely _ 
be related to scleral shrinkage and wonder 
it is helpful or not to label such cases with 













“new” term of “unexplained syndrome of ac- 
quired hyperopia with choroidal folds.” 

In our Cases 3 and 8, corticosteroids did not 
reverse the thickening of the posterior ocular 
coats; similarly, failure to respond to anti- 
inflammatory treatment does not exclude pos- 
terior scleritis in our Cases 1, 2, 4, and 6. In 
these cases we have documented choroidal 
folds with flattening and thickening of the 
posterior ocular coats and associated papille- 
dema (Cases 2 and 6) and bilateral optic nerve 
thickening and Tenon’s space involvement 
(Case 4), features of inflammation in and 
around the posterior aspect of the eye. 

We stand by our firm recommendation of 
“an aggressive search for undetected systemic 
disease” with a view to discover an etiologic 
factor such as collagen disease. 

C. STEPHEN FOSTER, M.D. 
GURINDER SINGH, M.D. 
Boston, Massachusetts 
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Acetazolamide and Advanced Liver 
Disease 


EDITOR: 
n I read with surprise the first paragraph 
of C. E. Margo’s careful and useful report, 


<7 “Acetazolamide and advanced liver disease” 


(Am. J. Ophthalmol. 101:611, May 1986), in 
which he states, “advanced liver disease and 


cirrhosis are not considered contraindications 


to the use of acetazolamide.” In 1954, I called 
attention to the special toxicity of acetazol- 
amide in cirrhotic patients in the first paper 
on the development of this drug.' Impending 
hepatic coma, much as reported by Margo, 


- occurred during our early clinical trials and 


was arrested when the drug was stopped. We 
took pains to make physicians aware of this 
connection, and appropriate warnings have 
been in the Physicians’ Desk Reference (in- 
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cluding the ophthalmic edition) ever since. 
This first observation stimulated work on the 
underlying mechanism, and an early paper 
appeared in 1957.” In my most recent review 
of the matter, my associate and I said, “Liver 
disease is a contraindication to the systemic 
use of carbonic anhydrase inhibitors.” 

The explanation is that NH,*, normally ex- 
creted in the urine, is diverted to the blood 
during renal carbonic anhydrase inhibition. 
There is no margin, for the damaged liver 
cannot handle the additional NH,* to urea 
conversion, and ammonia intoxication results. 
It is now also evident that urea synthesis it- 
self may be reduced by carbonic anhydrase 
inhibitors,’ but clearly this does not cause 
trouble in noncirrhotic patients. 

Clearly, the systemic use of carbonic anhy- 
drase inhibitors has been proscribed in liver 
disease, just as in obstructive pulmonary dis- 
ease and in the first trimester of pregnancy.’ I 
do not agree with Margo that acetazolamide 
should be “used with caution in patients with 
cirrhosis.” 

No systemic carbonic anhydrase inhibitor 
should be used at all in people with liver 
disease. 

THOMAS H. MAREN, M.D. 
Gainesville, Florida 
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EDITOR: 
The purpose of my communication was to 
increase awareness that acetazolamide is po- 











tentially lethal in patients with advanced liver 
disease because it can precipitate hepatic 
coma. This is not emphasized in many so- 
called authoritative pharmacology refer- 
ences.'? The case report was not meant to de- 
scribe an original observation, nor was it 
meant to imply that the adverse effects of car- 
bonic anhydrase inhibitor therapy in liver dis- 
ease have not been described elsewhere in the 
literature. 

While the Physicians’ Desk Reference and 
PDR for Ophthalmology list “marked kidney 
and liver disease” as a contraindication to the 
use of acetazolamide, it is unclear from the 
text that liver disease alone is a contraindica- 
tion.! This confusion occurs because liver dis- 
ease is mentioned only in association with 
kidney and adrenal disease causing hyper- 
chloremic acidosis and depressed serum con- 
centrations of sodium and potassium. The ef- 
fects of carbonic anhydrase inhibition on 
ammonia metabolism are not discussed. The 
Physicians’ Desk Reference does not list cir- 
rhosis (mild or severe) as a contraindication 
to the use of acetazolamide, nor does it state 
that the drug can precipitate hepatic encepha- 
lopathy.* 

It is surprising that hepatic encephalopathy 
is not mentioned as a complication of carbon- 
ic anhydrase inhibitor therapy in major phar- 
macology textbooks, since cirrhosis is a com- 
mon disorder and acetazolamide is a widely 
prescribed medication. Although I did fail to 
cite the original observation of Maren, Mayer, 
and Wadsworth’ concerning acetazolamide 
toxicity in cirrhotic patients, my case report 
was intended to remind physicians about a 
potentially fatal complication because the ad- 
verse effects of inhibition of carbonic anhy- 
drase in cirrhotic patients has received little 
or no discussion in some frequently used ref- 
erence sources. 

CURTIS E. MARGO, M.D. 
Tampa, Florida 
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Drop Size of Commercial Glaucoma 
Medications 
EDITOR: 
We read with interest the article “Drop ` 
size of commercial glaucoma medications,” by ` 
C. M. Lederer and R. E. Harold (Am. J. Oph- = 
thalmol. 101:691, June 1986). In their survey ` 
of glaucoma medications, Lederer and Harold a 
found that eyedrop size varied from 25.1 pl 
for Phospholine Iodide 0.06% to 56.4 pl for 
Epiphrine 0.5%. The authors did not com- a 
ment on the cause of the greater than twofold 
difference in drop size. Although there are 
many determinants of drop volume, the di- __ 
mensions of the dropper tip are perhaps the — 
easiest to manipulate. | a 
We have recently correlated dropper tip di-. 
mensions with eyedrop size,! and developed 
several guidelines for predicting how tip di- _ 
mensions affect drop size. For instance, we 
found that eyedrop size correlates most close- 
ly with the outer diameter of the tip surface. 
Furthermore, for a given outer diameter, the 
smallest drop was created with an inner di- 
ameter that was approximately one-half the 
outer diameter. Dropper tip dimensions were _ 
measured with a micrometer, a drill gauge, 
and gauging pins. We applied these guide- 
lines to the Phospholine Iodide tip that pro- 
duced a 25.1-pl drop and the Isoptocarpine S 
4% tip with a 48.1-ul drop volume to see if we See 
could explain the marked discrepancy in drop ee 
size. As we would expect, the outer diameter . 
of the Isoptocarpine tip (0.178 inch) was sub- 
stantially larger than the outer diameter of 
the Phospholine Iodide tip (0.115 inch). The | 
Phospholine lodide inner diameter (0.063 oe 
inch) was 55% of the outer diameter, whereas = 
the Isoptocarpine inner diameter (0.061 inch) ` 
was 34% of the outer diameter. Thus, the c0. 
Phospholine Iodide delivers a smaller drop 
than the Isoptocarpine both because the 
diameter is substantially smaller and be 
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of the favorable inner diameter/outer diameter 
ratio. 

We confirmed the importance of the tip di- 
mensions as opposed to viscosity or surface 
tension of the formulation by testing the 
Phospholine Iodide solution with the Isopto- 
carpine tip and vice versa. For both dropper 
tips, the eyedrop size delivered remained the 
same (+2 ul) regardless of which solution was 
used. 

We congratulate Drs. Lederer and Harold 
for their thorough analysis of the size of com- 
monly prescribed eyedrops. However, if de- 
creasing eyedrop size is shown to be an im- 
provement in topical therapy, it will be 
important to understand how to produce 
smaller drops. 

REAY H. BROWN, M.D. 
MARY G. LYNCH, M.D. 
Dallas, Texas 
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Retinal Fluorescein Leakage in Retinitis 
Pigmentosa 


EDITOR: 

In the article, “Retinal fluorescein leakage 
in retinitis pigmentosa” (Am. J. Ophthalmol. 
101:354, March 1986) by D. A. Newsome, in 
describing the methods of the study, the au- 
thor states that fluorescein angiographic pho- 
tographs with a 30- or a 60-degree camera 
were centered on the disk (field I) or on the 
macula (field II). We believe this may be the 
cause of the low incidence of dye leakage 
found in the periphery (nine eyes of 118). 

In the discussion the author states: “From 
the present study it seems reasonable to con- 
clude that primary breakdown of the blood- 
retinal barrier in retinitis pigmentosa occurs 
at the level of the retinal pigment epitheli- 
um.” Those who deal with fluorescein angi- 
ography in retinitis pigmentosa know that in 


early phases of good quality angiograms dif- 
fuse retinal microvascular abnormalities can 
be seen extending not only in the posterior 
pole but also in the midperiphery and in the 
periphery. They can lead to a diffuse dye 
leakage in the retina that is particularly visi- 
ble in the macular area.! Around the retinal 
vessel wall a relatively capillary-free zone ex- 
ists. This is more evident near the retinal ar- 
terioles’ and it can appear as a hypofluores- 
cent muff in sharply defined angiograms. If 
extensive dye leakage occurs, this periarterio- 
lar hypofluorescent halo becomes more visible 
on contrast. This typical angiographic feature 
can be seen in different ocular diseases, such 
as uveitis; its presence indicates that diffuse 
capillary leakage exists. Even in retinitis pig- 
mentosa late phase angiograms may show 
this pattern (the Figure of this correspon- 
dence and Figure 1, bottom left, of the arti- 
cle), thus indicating that a blood-retinal barri- 
er breakdown occurs at the level of retinal 
capillaries, which contrasts with Newsome’s 
conclusions. A dye leakage from the retinal 
pigment epithelium is not likely to create 
such a particular angiographic aspect. 
Furthermore, the author draws his conclu- 
sions by observation of stereoscopic pairs of 
the posterior pole. Though we find it is diffi- 
cult in this disease to discern the level of dye 
leakage in the macular area, it may merely 
demonstrate where the dye is but not where 
the dye comes from. 
STEFANO PIERMAROCCHI, M.D. 
TATIANA SEGATO, M.D. 
EDOARDO MIDENA, M.D. 
Padua, Italy 
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Reply 


EDITOR: 

Dr. Piermarocchi and colleagues have em- 
phasized one of the difficulties and limitations 
in the interpretation of clinical fluorescein an- 
giography. As indicated in my article, it is 
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Figure (Piermarocchi, Segato, and Midena). Fluorescein angiography of an eye affected by retinitis pigmento- 
sa. Early phases show diffuse capillary abnormalities in the posterior pole and in midperiphery, a hypofluo- 
rescent periarteriolar halo is visible (left) and it becomes more evident in late phases when extensive dye leakage 


occurs (right). 


difficult to be certain about the sites of fluo- 
rescein dye leakage, particularly when the 
amount of leakage is great. By light scatter 
and other mechanisms widespread fluores- 
cence obscures many details of the fundus 
that might otherwise be seen. It has been my 
experience, reported in part in my article, to 
discern dye appearance at the level of the 
pigment epithelium in many cases early in the 
angiogram. With a diseased retina, one must 
be concerned about the possibility that dye 
may be leaking from deeper retinal capillar- 
ies. In many cases of retinitis pigmentosa dye 
accumulation can be seen at the level of the 
retinal pigment epithelium in the foveal avas- 
cular zone. When dye is seen accumulating 
here and not leaking from the perifoveal cap- 
illaries, it seems reasonable to conclude that 
the outer blood ocular barrier, the retinal pig- 
ment epithelium, is compromised. I agree 


with Dr. Piermarocchi and colleagues that 
once dye has accumulated, it is impossible to 
be certain from where it leaked. In the case 
illustrated in their correspondence, it is easy 
to decide that the leakage is associated with 
the abnormally prominent retinal micro- 
vasculature. Although this can be seen in 
some eyes with retinitis pigmentosa, it is cer- 
tainly not pathognomonic of retinitis pigmen- 
tosa and is not typically seen. 

The retinitis pigmentosa process may share 
some mechanisms of blood ocular barrier 
compromise with some forms of uveitis. Un- 
derstanding of these common mechanisms 
should increase our knowledge of a variety of 
diseases. 

DAVID A. NEWSOME, M.D. 
New Orleans, Louisiana 
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Archives of Internal Medicine 


Timolol ophthalmic solution and respiratory ar- 
rest. Botet, C., Grau, J., Benito, P., Coll, J., 
Vivancos, J. (Hosp. Gen. Nuestra Senora de la 
Esperanza, Autonomous Univ. of Barcelona, 
Barcelona, Spain). Arch. Intern. Med. 105:306, 
1986. 


It has been reported on numerous occasions 
that administration of the non-specific beta 
adrenergic antagonist timolol may cause respi- 
ratory distress. The patient described here de- 
veloped severe bronchospasm after the instilla- 
tion of her first eyedrop of timolol. Within 20 
minutes of receiving this drop the patient had 
no effective spontaneous respiration; an endo- 
tracheal tube was required for mechanical ven- 
tilation. The authors suggest that patients with 
a history of respiratory obstruction may benefit 
from spirometric evaluation before administra- 
tion of timolol. They further suggest that pa- 
tients with a history of airway problems should 
probably receive the initial dose under medical 
observation and continued supervision for an 
hour after the first dose. (5 references)—David 
Shoch 


Binocular Vision 


Binocular and monocular visual function in 
World Class tennis players. Fremion, A. S., 
DeMyer, W. E., Helveston, E. M., Miller, K., 
Sato, S. E., and Weber, J. C. (Riley N102, 702 
Barnhill Dr., Indianapolis, IN 46223). Binocular 
Vis. 1:147, 1986. 


Fifty-one tennis players participating in a 
tournament were examined and the findings 
were compared with 49 age-matched controls. 
In addition to visual acuity the following were 
tested: stereoacuity, color vision, ocular domi- 
nance, saccadic eye movements, and velocity 
and accuracy of refixation. The only finding of 
significance was that 84% of the players had 
20/20 or better corrected visual acuity, whereas 
only 55% of the control group had like results. 
This was significant at a level of P =.0004. No 
significant difference between the groups was 


676 


found for steroacuity, color vision, refraction, 
ocular dominance, or saccadic eye movements. 
(1 figure, 3 tables, 11 references)—-David Shoch 


Reye syndrome: Late spontaneous resolution 
of exotropia secondary to oculomotor oph- 
thalmoplegia. Snady-McCoy, L. C., and Mets, 
M. B. (The Eye Res. Lab., 939 East 57th St., 
Chicago, IL 60637). Binocular Vis. 1:155, 1986. 


Reye’s syndrome is an acute noninflam- 
matory encephalopathy and fatty metamorpho- 
sis of the liver that usually occurs after a viral 
infection, most commonly influenza B. Recent- 
ly salicylates have been implicated as the re- 
sponsible agent in the onset of Reye’s syn- 
drome in children with acute viral disease. 
These reports, however, are anecdotal. The 
ocular findings in Reye’s syndrome can be ex- 
plained by an increase in intracranial pressure 
accompanying any encephalopathy. The 12- 
year-old boy described here supposedly ingest- 
ed only one aspirin tablet for viral symptoms 
six days before admission. His eyes were exam- 
ined one month after admission to the hospital. 
The patient had a bilateral blepharoptosis and 
marked right exotropia. All findings except the 
exotropia gradually resolved. Eight months 
later he still had an exotropia of 22 prism 
diopters. One month later he awoke one morn- 
ing with complete resolution of his diplopia 
and at that time showed only a trace of exo- 
phoria. Children who recover from Reye’s syn- 
drome should be monitored using conservative 
prism and amblyopia therapy since spontane- 
ous resolution of the muscle imbalance is possi- 
ble. (2 figures, 10 references)—David Shoch 


British Journal of Ophthalmology 


Oral vitamin E supplements can prevent the 
retinopathy of abetalipoproteinaemia. Runge, 
P., Muller, D. P. R., McAllister, J., Calver, D., 
Lloyd, J. K., and Taylor, D. (Dept. Ophthalmol., 
Hosp. for Sick Children, Great Ormond St., Lon- 
don WCIN 3JH, England). Br. J. Ophthalmol. 
70:166, 1986. 
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Abetalipoproteinemia (Bassen-Kornzweig 
disease) is a metabolic syndrome consisting of 
fat malabsorption, abnormally shaped red 
blood cells, ataxic neuropathy and retinopathy. 
There is an absence of the low density lipopro- 
teins in the plasma of affected patients. As a 
result of defective chylomicron formation, tri- 
glycerides accumulate within the mucosal cells 
of the small intestine. Malabsorption of fat and 
fat-soluble vitamins result. It is therefore pos- 
tulated that the neurologic features of the dis- 
ease result from a vitamin E deficiency since 
vitamin E is dependent on chylomicrons for 
absorption. The authors have observed a group 
of eight patients with abetalipoproteinemia for 
up to 24 years and of these eight, six were 
available for further study. All these patients 
received vitamin E in a dose of approximately 
100 mg/kg of body weight/day. Treatment with 
vitamin E alone did not prevent or arrest the 
progression of the retinal lesions in the six 
patients available for study. (3 figures, 1 table, 
33 references)—David Shoch 


Childhood chiasmal gliomas. Update on the fate 
of patients in the 1969 San Francisco study. 
Imes, R. K., and Hoyt, W. F. (Dept. Ophthalmol., 
Room M-876, Univ. California, San Francisco, 
CA 94143). Br. J. Ophthalmol. 70:179, 1986. 


Some 15 years have passed since Hoyt and 
Baghdassarian described optic gliomas in 36 
children, 29 of whom had involvement of the 
chiasm. They believed that these tumors were 
self-limiting and the prognosis was good for 
long-term survival. All of the patients with 
chiasmal gliomas have been re-examined and 
in one case the original diagnosis is in doubt; 
therefore, only 28 patients are described. Of 
these 28, 16 patients are now dead, five from 
chiasmal gliomas and the remainder from other 
causes. The mortality was the same in patients 
with and those without neurofibromatosis. Of 
the 16 patients with neurofibromatosis, nine 
are dead; six of these nine died from other 
tumors. Seven of the 12 patients without neu- 
rofibromatosis are dead, three from chiasmal 
gliomas. Thus the prognosis for survival in 
patients with optic gliomas is not as good as it 
was thought to be in 1969. (1 figure, 10 refer- 
ences)—David Shoch 


Development of an immunofluorescence test 
for the serodiagnosis of herpes zoster oph- 
thalmicus. Walpita, P., Darougar, S., Marsh, 


R. J., and Cooper, M. (Inst. Ophthalmol., Judd 
St., London WCI, England). Br. J. Ophthalmol. 
70:431, 1986. 


The diagnosis of ocular herpes zoster is sim- 
ple if the classic vesicles are present on the 
skin. However, in other cases there may be 
little involvement of the skin and the corneal 
lesions may mimic the appearance of herpes 
simplex. The best test is probably the demon- 
stration of viral antigens in clinical specimens, 
although this is only useful during the first few 
days of infection when vesicles are present. 
Virus isolation and cell culture are also defini- 
tive means of diagnosis but this is possible only 
during the first few days. Since there are sero- 
logic tests available for varicella zoster virus, 
the authors thought that these might be useful 
for the differential diagnosis of herpes zoster 
ophthalmicus. They examined 134 samples of 
serum from patients with a clinical diagnosis of 
herpes zoster ophthalmicus. Of this group, 170 
(80%) showed an antivaricella zoster virus IgG 
titer of 256 or greater. In contrast only two of 
216 samples of serum from patients with other 
ocular infections had such IgG titers. On the 
basis of a single sample of serum a provisional 
diagnosis of herpes zoster ophthalmicus can be 
made with a high degree of confidence. (2 
figures, 3 tables, 12 references)—David Shoch 


Oral acyclovir (Zovirax) in herpes simplex den- 
dritic corneal ulceration. Collum, L.M. T., 
McGettrick, P., Akhtar, J., Lavin, J., and Rees, 
P. J. (54 Adelaide Rd., Dublin 2, Ireland). Br. J. 
Ophthalmol. 70:435, 1986. 


Sixty patients with simple dendritic corneal 
ulcerations were assigned randomly to two 
groups. One group of patients used 3% acyclo- 
vir ointment five times daily. The second group 
of patients received 400 mg tablets of acyclovir 
orally five times daily. Approximately 90% of 
the patients in each group responded promptly 
to treatment. The immediate healing time for 
each group was five days. No significant sys- 
temic or local side effects were noted in either 
group. (1 figure, 2 tables, 19 references)— 
David Shoch 


Investigative Ophthalmology and 


Visual Science ees 


Reading with a macular scotoma. Timberlake, 
G. T., Mainster, M. A., Peli, E., Augliere, R.A 
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Essock, E. A., and Arend, L. E. (Eye Res. Inst., 
20 Staniford St., Boston, MA 02114). Invest. 
Ophthalmol. Vis. Sci. 27:1137, 1986. 


The authors used a scanning laser ophthal- 
moscope to map out the retinal locations of the 
scotomas in a group of three patients, all of 
whom had dense macular scotomas of at least 
20 months’ duration. The laser ophthalmo- 
scope stimuli were placed on known retinal loci 
by direct observation of the retina on a televi- 
sion monitor. The major findings were that 
each patient used a single idiosyncratic retinal 
area adjacent to the scotoma to fixate and did 
not attempt to use the scarred foveola. In this 
new area of fixation, stability was excellent and 
perhaps even better than in normal subjects 
who tried to fix at an eccentric area. In general 
there was good agreement between the shape 
and overall size of the laser ophthalmoscope 
map and the standard clinical tangent screen 
scotomas. (7 figures, 1 table, 23 references)— 
David Shoch 


Journal of Neurology, 
Neurosurgery and Psychiatry 


Alteration of the visual blink reflex in patients 
with dementia. Tavy, D. L. J., Woerkom, T. V., 
Moore, H., and Slaets, P. J. (Municipa! Hosp., 
The Hague, Dept. Clin. Neurophysiol. and Clin. 
Neurol. and Psychiatric Ctr., Rosenburg, The 
Hague, Depts. Neuropsychiatry and Psycho- 
geriatrics, 2545 CH, The Netherlands). J. 
Neurol., Neurosurg. Psychiatry 49:718, 1986. 


Most neurophysiologic tests for Alzheimer’s 
dementia are not specific. Since Alzheimer’s 
disease frequently involves the brainstem the 
authors believed that an evaluation of the visu- 
al blink reflex might be useful. In 15 patients 
with Alzheimer-type dementia the electrical 
activity of the orbicularis oculi muscles was 
recorded with surface skin electrodes. In each 
subject the average latency time of the visual 
reflex was determined and ten trials were aver- 
aged. Thirteen normal patients were the con- 
trols; the average mean age was 70 years. Of 
the 15 patients, 12 showed a symmetrical visual 
blink reflex with a mean latency of 104 ms. In 
three patients no visual blink reflex could be 
elicited. In the control group the mean latency 
was 49.7 ms; the blink reflex was absent in one 
control. This difference is statistically signifi- 


cant to the level of P < .001. Thus the latency of 
the visual blink reflex appears to be markedly 
increased in patients with Alzheimer’s disease. 
(7 references)—David Shoch 


Journal of Ocular Pharmacology 


Ocular penetration and hypotensive activity of 
the topically applied carbonic anhydrase in- 
hibitor L-645, 151. Bar-ilan, A., Pessah, N. h., 
and Maren, T. H. (Dept. Pharmacol. and Thera- 
peutics, Univ. Florida, College of Medicine, Box 
J-267, JHMHC, Gainesville, FL 32610). J. Ocular 
Pharmacol. 2:109, 1986. 


For many years investigators have searched 
for an analog of acetazolamide that is active 
with topical administration and avoids the sys- 
temic side effects of this drug. The authors 
have investigated a compound structurally re- 
lated to ethoxzolamide and have shown a re- 
duction in intraocular pressure in normoten- 
sive rabbits. The drug was given as a 
suspension in hydroxyethylcellulose in concen- 
trations that ranged from 0.6% to 2%. The 
ocular hypotensive effect was dose-dependent 
and at the highest level the reduction of pres- 
sure was approximately 2 mm Hg. There was a 
reduction in aqueous flow of about 20%. The 
drug appears to have high inhibitory activity 
against carbonic anhydrase. (4 figures, 5 tables, 
19 references)—David Shoch 


Mechanisms of Aging and 
Development 


Molecular mechanisms of cataractogenesis: IV. 
Evidence of phospholipid malondialdehyde 
adduct in human senile cataract. Bhuyan, 
K. C., Master, R. W. P., Coles, R. S., and Bhu- 
yan, K. (Dept. Ophthalmol., Mount Sinai School 
of Med., City Univ. of New York, One Gustave L. 
Levy PI., New York, NY 10029). Mech. Aging 
Develop. 34:289, 1986. 


Since the lens consists mainly of protein and 
water the conversion of soluble proteins to 
insoluble proteins has received much of the 
attention of researchers. Little attention has 
been paid to the lipid changes that occur in 
cataractous lenses. Ordinarily there are four 
major phospholipids in the lens: phosphatidyl] 
ethanolamine, phosphatidyl] serine, phosphati- 








= Vol. 102, No. 5 





pe 4 beats | i. « | — a 


dyl choline, and sphingomyelin. The authors 
found that in cataracts there is a significant 
increase in a conjugate phospholipid of phos- 
phatidyl ethanolamine, malondialdehyde con- 
centration. The authors suggest that the 
peroxidation of lenticular plasma membrane 
lipids is one of the mdlecular mechanisms in- 
volved in cataract formation in humans. (3 
figures, 2 tables, 22 references)—David Shoch 


New England Journal of Medicine 


Reduced graft rejection with good HLA-A and B 
matching in high-risk corneal transplanta- 
tion. Sanfilippo, F., MacQueen, J. M., Vaughn, 
W. K., and Foulks, G. N. (Box 3712, Duke Univ., 
Med. Ctr., Durham, NC 27710). N. Engl. J. Med. 
315:29, 1986. 


The chief cause of late graft failure is an 
immune-mediated allograft rejection, especial- 
ly in patients with previous graft rejection or 
less marked corneal vascularization. In order to 
examine the benefit for matching for HLA-A 
and B antigens the authors established a pro- 
spective, masked study that involved 97 con- 
secutive recipients at high risk. Donor corneas 
were selected on the basis of ABO-blood-group 
compatibility, a negative lymphocyte cross- 
match, and optimal HLA-A and B matching. 
The entire study was masked to all clinical 
personnel. The total percentage of rejection 
was 21% in those with a good match as com- 
pared with 49% in those with a poor match. 
This difference increased over time and at the 
end of two years 80% of the corneas that had a 
good match had survived, whereas only 39% of 
corneas with a bad match had survived. This 
difference is significant statistically for rejec- 
tion-reactions as well as irreversible graft rejec- 
tion. Good HLA-A and B matching yields a 
significant long-term benefit in reducing the 
number of episodes of graft rejection and sub- 
sequent failure in high-risk patients. (2 figures, 
2 tables, 51 references)—-David Shoch 


Optic-nerve degeneration in Alzheimer’s dis- 
ease. Hinton, D. R., Sadun, A. A., Blanks, J. C., 
and Miller, C. A. (Dept Pathol., Univ. Southern 
California School of Med., 2011 Zonal Ave., Los 
Angeles, CA 90033). N. Engl. J. Med. 315:485, 
1986. 


Poor vision in patients with Alzheimer’s dis- 
ease has been ascribed to abnormalities in the 


visual and parietal cortex. Histologic changes 
in these areas show neuronal loss, plaques, and 
vacuolar degeneration. Eight of the optic 
nerves of ten patients with Alzheimer’s disease 
showed widespread axonal degeneration. The 
retinas of three of four patients had a reduction 
in the number of ganglion cells and in the 
thickness of the nerve-fiber layer. The changes 
were not those generally seen in the brains of 
patients with Alzheimer’s disease. When com- — 
pared with the findings of ten age-matched 

controls these changes were found to be com- © 
pletely different. Apparently a sensory system 


degeneration occurs in Alzheimer’s disease. (1 _ e 
figure, 1 table, 23 references)—David Shoch  _ ae 


Retina og 
Gravity-dependent distribution of retinal pig- — 
ment epithelial cells dispersed into the vitre- 
ous cavity. Singh, A. K., Glaser, B. M., Lemor, - 
M., and Michels, R. G. (Johns Hopkins Hosp., . 
600 N. Wolfe St., Maumenee 119, Baltimore, MD © 
21205). Retina 6:77, 1986. 


The release of viable retinal pigment epitheli- 
al cells into the vitreous cavity and their subse- 
quent attachment to the retina is a theory of the 
cause of macular pucker and proliferative vitre- 
oretinopathy after retinal detachment repair. 
To evaluate the effect of positioning as to the 
final location of pigment epithelial cells, 
thymidine-labelled retinal pigment epithelial 
cells were injected into enucleated pig eyes 
after a vitrectomy. The eyes were positioned to 
make either the macula or the inferior retina 
dependent. Radioactivity was then measured 
from the dependent portion of the eyes as 
compared to other areas. In all cases radioactiv- 
ity in the dependent part of the eye was much 
greater than that from other parts. The experi- 
ments repeated with live pig eyes gave identi- 


cal results. The implication is that the position- e 


ing of the patient may affect the location of 
cellular membrane formation. (5 figures, 6 ref- 
erences)—David Shoch 


Krypton red laser photocoagulation in selected 
cases of central serous choroiretinopathy. 
Slusher, M. M. (Dept. Ophthalmol., Bowman 
Gray School of Med., 300 S. Hawthorne Rd., 
Winston-Salem, NC 27103). Retina 6:81, 1986. 


Krypton red laser photocoagulation was cār=i 
ried out in 15 eyes with chronic, uncomplicated 



























monocular central serous chorioretinopathy. 
All patients had vocations requiring excellent 
binocular vision, and could not work effectively 
with their current visual acuity. Krypton red 
was selected as the most suitable photocoagu- 
lative source, given the nature of the disease, 
the tissue-selectiveness of krypton red laser on 
the retinal pigment epithelium, and the relative 
inability of the macular luteal pigment and 
capillary beds of the inner retinal layers to 
absorb the red wavelength. Visual acuity im- 
proved in all 15 eyes, and to at least 20/30 in 12 
eyes (80%). The visible effects of krypton red 
laser photocoagulation on the retinal pigment 
epithelium were minimal and, although nine 
eyes had had focal leaks within 100 um of the 
foveal avascular zone and 12 eyes had been 
photocoagulated within maculopapillar bun- 
die, no adverse clinical effects were observed. 
_ In carefully selected cases, then, krypton red 
laser photocoagulation appears to be suitable 


and safe for the treatment of central serous 


chorioretinopathy in a tissue-specific manner. 
(2 figures, 16 references)—Authors’ abstract 


Acute retinal necrosis. Carney, M. D., Peyman, 
G. A., Peyman G. A., Goldberg, M. F., Packo, K., 
Pulido, J., and Nicholson, D. (1855 W. Taylor St., 
Chicago, IL 60612). Retina 6:85, 1986. 


Acute retinal necrosis appears to be reasona- 
bly well established as a complication of herpes 
simplex virus infection. In some of these cases 
a large retinal tear develops at the border of the 
affected and nonaffected retina after the acute 
stage of the disease resolves. Five patients were 
treated with vitrectomy during the acute stage 
of their retinal necrosis. Acyclovir was added to 
the infusion fluid and a 360-degree scleral 
buckle was placed after intravenous therapy 
with acyclovir. All patients had re-attachment 
of the retinas, and in four improvement over 
preoperative vision. (3 figures, 2 tables, 20 
references)—David Shoch 


Science 
Visual pigment homologies revealed by DNA 
hybridization. Martin, R. L., Wood, C., Baehr, 
W., and Applebury, M. L. (Dept. Biol. Sci., Pur- 
due Univ., West Lafayette, IN 47907). Science 
232:1266, 1986. 


Visual pigments are essentially receptor pro- 
teins that function by absorbing light and giv- 
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ing off electrical signals. The specific pigment 
in vertebrate rods is rhodopsin, which consists 
of a membrane protein opsin linked to a vita- 
min A derivative. Cone type pigments seem to 
be similar but have not been as well character- 
ized as rhodopsin because of the small amounts 
present. The authors wanted to study the visu- 
al pigments in a variety of species but instead 
of studying the protein directly they used a 
technique to study the genes encoding these 
proteins. The sequences in these genes can be 
determined and comparative genetic informa- 
tion assessed. They used a bovine opsin com- 
plimentary DNA to identify homologous genes 
in other species. They found that most verte- 
brate species carry a single homologous frag- 
ment but surprisingly similar fragments were 
detected from DNA isolated from invertebrate 
species, from unicellular algae, and from a 
bacterium. The results suggest that visual pig- 
ments in a wide variety of species originate 
from a common precursor. (2 figures, 1 table, 
19 references)—David Shoch | 


Near-total glutathione depletion and age- 
specific cataracts induced by buthionine 
sulfoximine in mice. Calvin, H.I., Medve- 
dovsky, C., and Worgul, B. V. (Ctr. Reproductive 
Sci., College of Physicians and Surgeons of 
Columbia Univ., New York, NY 10032). Science 
233:553, 1986. 


Glutathione, a major intracellular antioxi- 
dant, is present in large quantities in the lens. 
It has been known for some time that there is a 
decrease in glutathione in cataractous lenses. It 
is not known whether the reduction in gluta- 
thione results from the cataract formation or 
causes it. A specific inhibitor of glutathione 
is L-buthionine sulfoximine. This substance 
appears to be relatively nontoxic in adult mice 
but when administered to mice 9 to 12 days old, 
glutathione depletion resulted and dense cata- 
racts developed. When the same treatment was 
given to older mice, 14 to 17 days old, cataracts 
were not produced but the mice frequently died 
or showed some paralysis. Administration of 
buthionine sulfoximine to newborn mice pro- 
vides an interesting model for the induction of 
cataracts. The reduction in glutathione levels 
probably precedes cataract formation in the 
clinical situation. (3 figures, 1 table, 25 refer- 
ences)—-David Shoch 














Transactions of the _ 
‘Ophthalmological Society of the 
United Kingdom 
Exfoliation syndrome. Tarkkanen, A. H. A. (Hel- 
sinki Univ. Eye Hosp., Haartmaninkatu 4C, 
00290 Helsinki 29, Finland). Trans. Ophthalmol. 

Soc. U.K. 105:233, 1986. 


Although pseudoexfoliation was thought to 
be largely limited to the Northern population it 
has now been described in Australian aborigi- 
nes and the South African Bantu. The syn- 
drome is age-dependent, the prevalence is low 





= before the age of 60 years and i increases steadily 












to about 8% in the age group between 80 and 90 
years. The Bantus are the exception. They show . 
6.4% prevalence in the age group 30 to 39- 
years. The hereditary studies show that there is 
an autosomal dominant mode. of hereditary 
and 20% of patients with the exfoliation. syn- 
drome show abnormalities of intraocular pres- 
sure. The other common findings are poor - 
pupillary dilation, fragile zonular fibers, and — 
lens displacement. The authors, therefore, sug- 
gest that ciliary sulcus fixation of intraocular 
lenses be done. (34 references) — David Shoch 














NEWS ITEMS 


Send News items double-spaced to 
News Editor 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 


For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


Pan American Association of 


: i ‘Ophthalmology: XVI Congress 


The XVI Pan American Association of Oph- 
thalmology Congress will be held April 5-10, 
1987, in the Dominican Republic. For further 
information, write Ms. Cathryn Buesseler, 
PAAO Administrative Office, 1414 West Randol 
Mill Rd., Ste. 204-A, Arlington, TX 76012. 


Research Study Club of Los Angeles: 
Fifty-Sixth Annual Mid-Winter 
Ophthalmological Clinical Conference 


The Research Study Club of Los Angeles will 
sponsor the Fifty-Sixth Annual Mid-Winter/ 
Ophthalmological Clinical Conference, Feb. 
8-11, 1987, in Los Angeles, California. For fur- 
ther information, write Ms. Louise Ball, Execu- 
tive Secretary, Research Study Club, P.O. Box 
], South Pasadena, CA 91030. 


Emory University School of Medicine: 
Medical Retina Workshop 


The Retina Section of the Department of 
Ophthalmology of Emory University School of 
Medicine will hold a workshop, Medical Retina 
Workshop, Feb. 20-21, 1987, in Atlanta, Geor- 
gia. For further information, write Marianne 
Jackson, Course Coordinator, Emory Eye Cen- 
ter, 1327 Clifton Rd., N.E., Atlanta, GA 30322. 


Johns Hopkins University: Vascular 
Disorders of the Retina and Choroid 


The Wilmer Institute of the Johns Hopkins 
Hospital will sponsor a course, Vascular Disor- 
ders of the Retina and Choroid, Jan. 16, 1987, in 
Baltimore, Maryland. For further information, 
write Program Coordinator, Office of Continu- 
ing Education, Turner 22, 720 Rutland Ave., 
Baltimore, MD 21205. 
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Manhattan Eye, Ear and Throat Hospital: 
Future of Cataract Surgery 


The Manhattan Eye, Ear and Throat Hospital 
will hold a course, The Future of Cataract 
Surgery: Small Incision Surgery with Small 
Incision IOL’s, Dec. 6, 1986. For further infor- 
mation, write Dr. Jerome Levy, Manhattan Eye, 
Ear and Throat Hospital, 210 E. 64th St., New 
York, NY 10021. 


Manhattan Eye, Ear and Throat Hospital: 
Fluorescein and Laser Workshop 


The Manhattan Eye, Ear and Throat Hospital 
will hold a Fluorescein and Laser Workshop, 
Dec. 13, 1986, in New York City. For further 
information, write Martha Klapp, Manhattan 
Eye, Ear and Throat Hospital, 210 E. 64th St., 
New York, NY 10021. 


Manhattan Eye, Ear and Throat Hospital: 
Contact B and A Scan Diagnostic 
Ultrasonography 


The Manhattan Eye, Ear and Throat Hospital 
will hold a postgraduate course in Contact A 
and B Scan Diagnostic Ultrasonography, Feb. 
13 and 14, 1987, in New York City. For further 
information, write Yale L. Fisher, M.D., Course 
Director, Manhattan Eye, Ear, and Throat Hos- 
pital, 210 E. 64th St., New York, NY 10021. 


Moorfields Eye Hospital: Practical Course in 
Macular Disorders 


Moorfields Eye Hospital will sponsor a Prac- 
tical Course in Macular Disorders, March 
15-20, 1987, in Arosa, Switzerland and Oct. 5-9, 
1987, in London, England. For further informa- 
tion, write The Dean’s Office, Institute of Oph- 
thalmology, 17/25 Cayton St., London ECIV 
9AT, England. 


New York Eye and Ear infirmary: Basic 
Subjects in Ophthalmology 


The New York Eye and Ear Infirmary will 
hold a course, Basic Subjects in Ophthalmolo- 
gy, March 9-14, 1987, in New York City. For 
further information, write Jane Stark, Post 
Graduate Institute, New York Eye and Ear Infir- 
mary, 310 E. 14th St., New York, NY 10003. 
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St. Mary’s Hospital: Retina Workshops 


The Retina Research Fund of St. Mary’s Hos- 
pital and Medical Center, San Francisco, will 
sponsor Retina Workshops Spring, 1987, March 
5-7, 1987, in Palm Springs, California; April 
2-4, 1987, in Carmel, California. For further 
information, write Medical Staff Secretary, St. 
Mary’s Hospital and Medical Center, 450 
Stanyan, San Francisco, CA 94117. 


University of California, Davis: Sixth Annual 
Squaw Valley Retinal Symposium 


The retinal faculty of the University of Cali- 
fornia, Davis, will hold a symposium on medi- 
cal and surgical diseases of the retina Feb. 1-5, 
1987, in Tahoe City, California. For further 
information, write J. Robert Griffin, M.D., 107 
Scripps Dr., Suite 110, Sacramento, CA 95825. 


University of California, San Francisco: 
Update in Neuro-Ophthalmology 


The Department of Ophthalmology of the 
University of California School of Medicine, 
San Francisco, has dedicated the 1986 post- 
graduate course to William Fletcher Hoyt, M.D. 
The course will be held Dec. 11-12, 1986, in San 
Francisco, California. For further information, 
write University of California, San Francisco, 
Extended Programs in Medical Education, 
Room 569-U, San Francisco, CA 94143. 


University of Oklahoma: Optic Nerve 
Course 


The University of Oklahoma Department of 
Ophthalmology will hold the Optic Nerve 
Course, March 26 and 27, 1987, in Oklahoma 
City, Oklahoma. For further information, write 
Bradley K. Farris, M.D., Department of Oph- 
thalmology, Dean A. McGee Eye Institute, 608 
Stanton L. Young Blvd., Oklahoma City, OK 
73104. 


University of Texas Hermann Eye Center: 
1987 Basic Science Course in 
Ophthalmology 


The Hermann Eye Center of the University of 
Texas will hold its 1987 Basic Science Course in 
Ophthalmology, Jan. 5-30, 1987, in Houston, 
Texas. For further information, write Basic Sci- 
ence Course in Ophthalmology, Hermann Eye 
Center, 1203 Ross Sterling Ave., Houston, TX 
77030. 


Fight for Sight Scientific Awards Program 


The Fight tor Sight Scientific Awards Pro- 
gram has been announced by Mildred Weisen- 
feld, executive director of Fight for Sight, Inc. 
The awards program and peer review of appli- 
cations is administered by the Association for 
Research in Vision and Ophthalmology. 

Applications are available for the following 
programs in ophthalmic and vision research: 

1. Grants-in-aid for research projects, stress- 
ing pilot and feasibility projects, with awards 
of $1,000 to $10,000; 

2. Postdoctoral fellowships, with maximum 
awards of $12,000; 

3. Student (summer) fellowships, with maxi- 
mum awards of $400 per month. 

The deadline for receipt of completed appli- 
cations is March 1, 1987. Starting dates are July 
1 or September 1, 1987, and June 1, 1987, for- 
student fellowships. For further information 
and application forms, write Fight for Sight, 
Inc., Box 474, 601 N. Broadway, Baltimore, MD 
21205. 


Fight for Sight Student Fellowships 1986 


Fourteen student fellowships have been ap- 
proved by the Fight for Sight Research Awards 
Program, administered by the Association for 
Research in Vision and Ophthalmology. 

Lisa M. Brown, Department of Ophthalmolo- 
gy, Mount Sinai School of Medicine, New York, 
NY (supported by Burroughs Wellcome Fund) 
(Dr. Steven M. Podos, Sponsor), ‘“Glaucoma- 
tous Monkeys and Selective Alpha Adrenergic 
Agents,” $800. 

David J. Calkins, Department of Ophthal- 
mology and Physiology, University of Michi- 
gan, Ann Arbor, MI (Dr. Mathew Alpern, 
Sponsor), “A Continuance of the Reconcilia- 
tion of Absorption and Action Spectra of Rho- 
dopsin in Self-Screening Mechanism,” $1,200. 

Susan R. Carter, Department of Ophthalmol- 
ogy and Visual Science, Yale University, New 
Haven, CT (in honor of Elsie K. Sloate) (Dr. 
Marvin L. Sears, Sponsor), “Beta Adrenergic 
Control of Outflow,” $1,200. 

Christian S. Fahlman, Department of Anato- 
my, University of Pennsylvania, Philadelphia, 
PA (Dr. Gustavo Aguirre, Sponsor), ‘“Mecha- 
nisms of Cone Degeneration; Studies in Animal 
Models,” $1,200. 

Pchien G. Hsu, Department of Ophthalmolo- 
gy, Johns Hopkins University, Baltimore, MD 
(in memory of Norma Cohen) (Dr. Jay S. 
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Pepose, Sponsor), “Prevention of Corneal Allo- 
graft Rejection by ACAID,” $1,200. 

Eric D. Kanter, Department of Ophthalmolo- 
gy, Yale University, New Haven, CT (support- 
ed by Burroughs Wellcome Fund) (Dr. William 
Miller, Sponsor), “Rod Transduction,” $800. 

Robert T. King, Department of Ophthalmolo- 
gy, Duke University, Durham, NC (supported 
by Burroughs Wellcome Fund) (Dr. Diane L. 
Hatchell, Sponsor), “Arachidonic Acid Metab- 
olism and its Inhibition in the Rabbit Eye,” 
$1,200. 

Ronald T. Kurnik, Department of Ophthal- 
mology, Washington University, St. Louis, MO 
(in honor of Neil Weisman) (Dr. Ronald M. 
Burde, Sponsor), “A Study of Substance P 
Agonists and Antagonists and Their Ability to 
Cause and Relieve Inflammatory Responses in 
the Eye,” $1,200. 

Eileen E. Metzger, Department of Ophthal- 
mology, Johns Hopkins University, Baltimore, 
MD (supported by Burroughs Wellcome Fund) 
(Dr. Judith Whittum-Hudson, Sponsor), “The 
Role of Intraocular Immune Responses in the 
Pathogenesis of Herpetic Retinitis,” $1,200. 

Lee B. Pravder, Department of Virology, Uni- 
versity of Miami, Miami Beach, FL (Dr. Lionel 
Resnick, Sponsor), “Role of HTLV-II in Eye 
Tissues,” $1,200. 

Lina Song, Department of Neurobiology and 
Physiology, Northwestern University, Evans- 
ton, IL (James Thurber Memorial Fund), “Elec- 
trophysiological Recordings from Cat Retina,” 
$1,200. 

Gregory M. Sutliff, Department of Ophthal- 


mology, University of Rochester, Rochester, 
NY (James Thurber Memorial Fund) (Dr. Sey- 
mour Zigman, Sponsor), “Altered Lens Pro- 
teins in Human Cataractous Lenses,” $1,200. 

John T. Triantafyllos, Department of Anato- 
my, Mental Retardation Research Center, Los 
Angeles, CA (Albert G. and Herman B. Mosler 
Memorial Fund) (Dr. James F. McGinnis, Spon- 
sor), “Characterization of the Expression of the 
Rhodopsin Gene in Normal and in Mutant 
Mice,” $800. 

Earl B. Webster, Department of Biology, Tem- 
ple University, Philadelphia, PA (Dr. S. R. 
Hilfer, Sponsor), “Investigation of the Laminar 
Heterogenity in Mouse Lens Capsule,” $1,200. 


Personals 


Alan M. Laties 


The Pisart Vision Award of the New York 
Association for the Blind was given to Alan M. 
Laties, the Harold G. Scheie Research Professor 
at the University of Pennsylvania School of 
Medicine. The Pisart Award honors individuals 
involved in the treatment of blindness or visual 
impairment. 


Thomas A. Weingeist 


Thomas A. Weingeist, Director of the Vitreo- 
retinal Service of the Department of Ophthal- 
mology, The University of Iowa, Iowa City, 
Iowa, has been named Professor and Head of 
the Department of Ophthalmology. 


AO Reichert’ 


There Must Be A Reason... 


LOMDART LOMBART 
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January 22, 23 & 24, 1987 
Diagnostic Ophthalmic Ultrasound 
Course: 

Standardized Echography Method 


Course Director 
Ronald L. Green, M.D. 


Special Guest Speaker 
Karl C. Ossoinig, M.D. 


Faculty 

Sandy Frazier Byrne 
Miriam Cano, M.D. 
Steve E. Feldon, M.D. 
Roger Harrie, M.D. 
Kenneth J. Hoffer, M.D. 
Barry Kerman, M.D. 
Peter E. Liggett, M.D. 
J. John Shammas, M.D. 


Accreditation: 

18 hours AMA/CMA 

18 hours JCAHPO (application 
submitted) 


Fee: 


$350 Practicing Ophthalmologists 
$175 Residents and Technicians 
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Estelle Doheny Eye Foundation 
and 

University of Southern California 

Department of Ophthalmology 


JANUARY / FEBRUARY, 1987 
CONTINUING MEDICAL 
EDUCATION PROGRAMS 


February 6, 1987 
Strabismus Surgery: 
Adjustable Suture Techniques 


Course Director 
Kenneth W. Wright, M.D. 
Accreditation: 

7 hours AMA/CMA 
Fee: 

$300 


Ophthalmic Medical Assistant 
Programs 


January 28, 1987 
Screening Evaluation 


Course Directors 

A. Frances Walonker, C.O., C.O.M.T. 
Beth Quillen-Thomas, C.O.M.T. 
Accreditation: Fee: 
31⁄2 hours JCAHPO (application $50.00 
submitted) 


The Wilmer Institute 


November, 1986 


February 25, 1987 
Refraction Techniques 


A. Frances Walonker, C.O., C.O.M.T. 
Beth Quillen-Thomas, C.O.M.T. 


Accreditation: 
31⁄2 hours JCAHPO (application 
submitted) 


Fee: 
$50.00 


Location for all Courses: 
Estelle Doheny Eye Foundation 
1355 San Pablo Street 

Los Angeles, California 90033 


Information: 

Beverly O’Brien, Coordinator 
Continuing Medical Education 
Estelle Doheny Eye Foundation 
1355 San Pablo Street 

Los Angeles, California 90033 
(213) 224-7917 





The Johns Hopkins Medical Institutions 


Current Concepts in Ophthalmology 


An Update On Refractive Corneal Surgery (RKs and Epigrafts), IOLs, Lasers, Glaucoma, 
Strabismus, Retinal Diseases, And Other Recent Developments 


DORADO BEACH, PUERTO RICO 


February 22 - March 1, 1987 


Faculty 
Walter J. Stark, M.D. 
Course Director 


Ronald G. Michels, M.D. 
Course Director 


A. Edward Maumenee, M.D. 
Dan B. Jones, M.D. 
Stephen A. Obstbaum, M.D. 
J. James Rowsey, M.D. 
David L. Guyton, M.D. 
Ronald E. Smith, M.D. 
Alden James, M.D. 


Others To Be Announced 


Credits: 30 AMA Category | 
Registration Fee: $450.00, $300.00 (those in training) 


plus an optional INVESTMENT SEMINAR 
for spouses 
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VAIL, COLORADO 


March 14 -21, 1987 


(corresponds with spring break for many schools) 


Faculty 
Walter J. Stark, M.D., Course Director 


Ronald G. Michels, M.D., Course Director 


Marguerite B. McDonald, M.D. 
Robert M. Sinskey, 
Harry A. Quigley, 
Stuart L. Fine, 

Charles Pat Wilkinson, 
William Richard Green, 
Robert P. Murphy, 
Kenneth R. Kenyon, 
Alden James, 

H. Dunbar Hoskins, Jr., 
William E. Bruner D. 


Others To Be Announced 
Credits: 30 AMA Category | 
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Registration Fee: $450.00, $300.00 (those in training) 
plus an optional TAX AND ESTATE PLANNING SEMINAR 


for spouses 





Information: Diane Heydinger, Office of Continuing Education, Turner 22, 720 Rutland Avenue, Baltimore, Maryland 21205, (301) 955-6046 
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COMPREHENSIVE 
EPIKERATOPHAKIA 
COURSE 


CO-SPONSORED BY 


HERMANN EYE CENTER 
THE UNIVERSITY OF TEXAS MEDICAL SCHOOL AT HOUSTON 
DEPARTMENT OF OPHTHALMOLOGY 
AND 
CRYO-OPTICS, INCORPORATED 
COURSE DIRECTOR: John D. Goosey, M.D. 
MARRIOTT HOTEL — MEDICAL CENTER 
HOUSTON, TEXAS 
September 27 & 28, 1986 or December 6 & 7, 1986 
COURSE INCLUDES: Comprehensive Syllabus, Video Presentations 
and Practice Surgery Using Animal Eyes 
TOPICS INCLUDE: Patient Selection, Post Operative Manage- 
ment and Surgical Technique 
TUITION: $1195 — PREPAYMENT REQUIRED 
(Includes lunches and reception) 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON, 
OFFICE OF CONTINUING EDUCATION FOR THE MEDICAL SCHOOL, DES- 
IGNATES THIS CONTINUING MEDICAL EDUCATION ACTIVITY FOR 12 
CREDIT HOURS IN CATEGORY | OF THE PHYSICIAN’S RECOGNITION 
AWARD OF THE AMERICAN MEDICAL ASSOCIATION. 


FOR FURTHER INFORMATION CONTACT: 
Terri LaFitte or David Martin 
Hermann Eye Center 
1203 Ross Sterling Avenue 
Houston, Texas 77030 
(713) 792-5920 or 5934 





FOR PATIENT EXERCISE 


CLINIC AND OFFICE PRACTICE 


BERENS 
SQUARE 
PRISMS 





DECEMBER 27, 28, 29, 1986 


FLORIDA WINTER WORKSHOP 
FOURTH ANNUAL MEETING 
will be held at the 
MARRIOTT HARBOUR BEACH HOTEL 
3030 Holiday Drive 
FORT LAUDERDALE, FLORIDA, 33316 


RADIAL KERATOTOMY: 
Dr. Martin Kwitko, Montreal, Dr. James Hayes, Atlanta, 
Dr. Leeds Katzen, Baltimore, Dr. Robert Welsh, Miami, 
Dr. Alberto Saldarriaga, Colombia, Dr. Kurt Buzzard, Las Vegas 


EXTRACAPSULAR SURGERY: 
Dr. Robert Welsh, Miami, Dr. J. S. Pannu, Fort Lauderdale, 
Dr. Lewis Dan, Miami, Dr. Eduardo Arenas, Colombia, 
Dr. Stanisloa Aronowicz, Venezuela, Dr. Jean Paul Demers, 
Montreal, Dr. Frank Weinstock, Canton, Dr. Marvin Kwitko, 
Dr. Charles Bechert, Ft. Lauderdale, Dr. David Singer, Miami, 
Dr. Charles Kelman, New York, Dr. Donald Praeger, New York 


WET LABORATORIES (Optional): 
Radial Keratotomy Wet Laboratory. 
Diamond knife, pachymeters and markers provided. 
Eyelash Pigmentation Wet Laboratory 
Instruments Provided. 


FREE PAPERS: 
Registered participants are invited to present free papers. 


FOR INFORMATION CONTACT: 
Dr. Marvin L. Kwitko, 
Pan American Implant Association, 
5591 Cote des Neiges Road, 
Montreal, Quebec, Canada H3T 1Y8, 
Phone: 1-514-735-1133. 


REGISTRATION FEE: $175.00 

After November 30 $200.00 

Radial Keratotomy Wet Laboratory $500.00 (Optional) 
Eyelash Micropigmentation Wet Leboratory $250.00 (Optional) 








AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM % TO 50 


DIOPTERS. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 





November, 1986 





Available 


solution. |7 





Introduci 

Bausch & Lomb 
MURO 128° 
2% Solution. 


(Sodium Chloride 2%) 


The newest 
addition to the 
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amatai © 
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Because you asked for it! 


phithalmic 
Seni a 





S 
Le 


the solutions for daily use and 


You wanted a safe, gentle hyper- ointment for longer-lasting nighttime 


tonic for patients for whom a 5% 
solution is too vigorous. 

We answered with a sensible 
alternative: Bausch & Lomb MURO 


treatment. 

New Bausch & Lomb MURO 128 
2% Solution is available in 15 ml. size; 
5% solution in 15 and 30 ml. sizes; 5% 


128 2% Solution. nnn ONEN available in 
Bausch & Lomb | preion eA EREONKS:. -3:96 tubes, 

MURO 128 2% Solution E SER Bausch & Lomb 

is preserved with para- Product Agent preservative MURO 128 2% Solu- 

bens and should be con- f2s"2% mamaie = tion is the newest in 

sidered an alternative for pua mr 4 growing line of 


patients with a sensitivity 7% 05mb 
to mercury preserved products. 
128 2% Solution also contains 
Hydroxypropy! Methylcellulose 
(HPMC) for added patient comfort. 
Prescribe the complete line 
for patients requiring dual therapy: 





i dmnn pharmaceutical prod- 
ucts from Bausch & Lomb, a name 
you can prescribe with confidence. 


New packaging for the complete product line available January, 1987. 
©1986. Bausch & Lomb Incorporated All rights reserved worldwide 
Adsorbonac is a trademark of Alcon 

Laboratories. MURO is a trademark BAUSCH & LOMB 

of MURO Pharmaceutical, Inc. 


Bausch & Lomb and 128 are PHARMACEUTICALS 
trademarks of Bausch & Lomb Inc. Rochester, N.Y. 14692 


BAUSCH 
& LOMB’ 
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THE TWENTY-THIRD ANNUAL SURVEY COURSE 


“BASIC SUBJECTS IN OPHTHALMOLOGY” 
SPONSORED BY 


THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
MONDAY THROUGH SATURDAY MARCH 9 THROUGH 14, 1987 


* * * * * * 


SUBJECTS 


RETINA 
GLAUCOMA 
PATHOLOGY 
PEDIATRICS 
REFRACTION 
PHARMACOLOGY 
SYSTEMIC DISEASES 
CORNEAL PHYSIOLOGY 
NEURO OPHTHALMOLOGY 
OPHTHALMIC PLASTICS 
MICROANATOMY OF CORNEA 


COURSE DIRECTOR: JOSEPH B. WALSH, M.D. 



















FACULTY 
ROBERT C. CYKIERT, M.D. DANIEL H. GOLD, M.D. JOSEPH MAURIELLO, M.D. RICHARD STARITA, M.D. 
ROBERT C. DELLA ROCCA, M.D. DAVID L. GUYTON, M.D. JOEL S. MINDEL, M.D. FREDERIC WANG, M.D. 
ANDREW P. FERRY, M.D. RICHARD S. KOPLIN, M.D. THOMAS 0O. MULDOON, M.D. CHRISTIAN WERTENBAKER, M.D. 
DAVID S. FRIENDLY, M.D. THOMAS R. KUHNS, M.D. KENNETH NOBLE, M.D. BARRY E. WRIGHT, M.D. 








* * * * * * 


This course will present a rapid and comprehensive survey of the basic subjects in Ophthalmology. The Post Graduate Institute is accredited by 
the Accreditation Council for Continuing Medical Education to sponsor continuing medical education for physicians. 
CME Credits. Category 1: 48 
Fee: $500.00 Residents /Fellows: $300.00 (includes syllabus, luncheons and cocktail party) 
For registration and additional information, please write: 
Jane Stark, Registrar—Post Graduate Institute, New York Eye and Ear Infirmary 
310 East Fourteenth Street, New York, New York 10003 Tel: (212) 598-1430 or 598-1313 









From Bausch & Lomb , ; 
MURO 128° Solution Pacific Coast Oto-Ophthalmological 


Hypertonic Ophthalmic Solution Society (PCOOS) 


Great Purtieg Ws nl Chloride 2%, Hydroxypropyl Methyicellulose, Boric Acid, Sodium Borate, Propylene A N N U AL M E E TIN G 


Preservatives: sicpuipacsnen 002%. Propylparaben 0.01%. 


indications: For the temporary relief of corneal edema. 
Warnings: Do not use this product except under the advice and supervision of a physician td peel June 28 July Zs 1987 
ain, cha in vision, continued redness, foreign body sensation or irritation of the eye, or if the condition . 
er rapt consult your physician at once To avoid contamination of the product, do not touch the tip O | ym pl C- Fo ur Sea Sons Hotel 
of the container to any surface. Replace cap after using. This product may cause temporary burning and H 
irritation on being instilled into the eye. If the solution changes color or becomes cloudy, do not use S ttl e W a shin t on 
Directions: Instill one or two drops in the affected eye(s) every three or four hours, or as directed by a physician ea 9 E 
How Supplied: Muro 128 is supplied in 15 mi plastic controlled dropper tip bottles. 
KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Do not use if the B&L safety seal is broken. G uest speaker 
NDC# 0303-9906-15 


for Ophthalmology: Richard W. Green, M.D. 
ohn ‘a ie sotien P sad Professor of Ophthalmology 


Hypertonic ‘Ophthaionie Solution : : 
Directions: Instill 1 or 2 drops in the affected eye(s) every 3 or 4 hours. or as directed by a physician Wilmer Eye Institute 
: Sodium chloride 5%, Boric Acid, Hydroxypropy! methylcellulose, Propylene glycol, Purified water, J ohns Hopkins Eye 


Sodium borate. 
: Methylparaben 0.023%, Propylparaben 0.01%. Pathology Laboratory 


indications: For the temporary relief of corneal edema. . 
Warning: Do not use this product except under the advice and supervision of a physician. Balti more, M aryland 
If you experience eye pain, changes in vision, continued redness or irritation of the eye, or if the condition e 
worsens or persists, consult a physician at once. Guest of Honor: Orson W. White, M.D. 
To avoid contamination of the product, do not touch the tip of the container to any surface. k C n U h 

Replace cap after using. This product may cause uay burning and irritation on being instilled into the eye. Salt Lake ity ta 

If solution changes color or becomes cloudy, do no 


KEEP TIGHTLY (S80 cole op So det iiaiai: Papers requested on any ophthalmology subject. Send 
PE abstracts by January 1, 1987 to Don S. Minckler, M.D., 


MURO 128° Ointment PCOOS Program Chairman, 1355 San Pablo Street, 
Sodium Chloride 5% 

Warning: Do not use this product except under the advice and supervision of a physician. Los Angeles, CA 90033. 

If you experience eye pain, changes in vision, continued redness or irritation of the eye, or if the condition 


worsen I 3 
earr delaakant a pa ang do not touch the tip of the container to any surface. Replace cap after using. PCOOS Ophthalmology Resident Award of $500 for 
<a“ outstanding paper with a resident as the principal 
Directions: A ti d directed ician. ° a 

DAROAN: COA NODA Ste, MADAN AAS, MAG ch, Pustod watai, White petclatum author. To qualify for the award, the complete manuscript 


KEEP TAINLY CLOSED. SYORE AT ROOM TEMPERATURE. Dalors iniiai voe, N boiim ridge of cap ke must be sent to Dr. Minckler by April 1, 1987. 


exposed, do not use. Note: tubes are filled by weight (3.5 grams) not volume. 


NOC# 0303-9905-38 en i For information regarding the meeting, contact: 


Mireya A. Jones, PCOOS Manager 
BAUSCH & LOMB @) 1613 Chelsea Road, Suite 229 
PHARMACEUTICALS ___ San Marino, CA 91108 


Rochester, N.Y. 14692 Phone: (818) 799-8610 
MURO Is a trademark of MURO Pharmaceutical, inc. 








When Quality Means Everything, 
Surround Yourself With Surgeon-Plus +. 


You demand excellence in every surgical 
procedure you perform. Excellence of your- 
self and your surgical supplies. That's why 
CooperVision has developed a family of high- 
quality, single-use surgical products. The 
name Surgeon-Plus+™ reflects how these 
products exceed your own demands for 
excellence. When you want quality surgical 
supplies, surround yourself with the Surgeon- 
Plus+™ family. 

Backed by CooperVision'’s worldwide net- 
work of dependable service and technical 
support, each Surgeon-Plus+™ product was 
developed to ensure outstanding perform- 
ance where it really counts: in the hands of 
the surgeon. 

Today your OR can be supplied with seven 


CGoper Vision] 


*Registered Trademark of CooperVision. 
™Trademark of CooperVision, Inc. 
©1986 CooperVision, Inc. 


Surgeon-Plus +™ disposables. Powderless 
gloves. Ultra Thin surgical blades. Incise 
drapes. Hand-held cauteries. Absorbant eye 
sponges. Ophthalmic filters. Quality sutures. 
And the Surgeon-Plus+™ family is growing, 
with other innovations planned for tomorrow. 
Of course all these products can be incorpo- 
rated into CooperVision Custom Paks. 

In your ophthalmic surgery quality means 
everything. So surround yourself with 
Surgeon-Plus+™. 

For more information, call or write Cooper- 
Vision Surgical Systems Division, Medical 
Supplies, 17701 Cowan, Irvine, CA 92714. 
Telephone (714) 474-5900, (800) 854-0155 
(outside California), or (800) 321-8994 (inside 


California). 
SURGEON- 
PLU 
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Nothing else... 





performs like 


Healon 
(sodium hyaluronate) 


Use in over 4,000,000 eyes _ 
documents its value, versatility, 
safety and efficacy. 


Routine or complex... 
every case deserves Healon’ 


*In a recent survey, 92% of ophthalmic surgeons indicated they use Healon®” 
(Data on file, Pharmacia Inc). 





Advancing Ophthalmology Through Innovation 


Please see following page for summary of product information. 


Federal law restricts this device to sale by or on 
the order ofa physician. 
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Healon® (sodium hyaluronate) 


Summary of Product Information 


USES 

Healon® is indicated for use asa surgical aid in cataract extraction 
(intra- and extracapsular), IOL implantation, corneal transplant, 
glaucoma filtration and retinal attachment surgery. 


In surgical procedures in the anterior segment of the eye, instilla- 
tion of Healon® serves to maintain a deep anterior chamber 
during surgery, allowing for efficient manipulation with less 
trauma to the corneal endothelium and other surrounding tissues. 


Furthermore, its viscoelasticity helps to push back the vitreous 
face and prevent formation of a postoperative flat chamber. 


In posterior segment surgery Healon® serves as a surgical aid to 
gently separate, maneuver and hold tissues. Healon® creates a 
clear field of vision thereby facilitating intra- and postoperative 
inspection of the retina and photocoagulation. 


CONTRAINDICATIONS 
At present there are no known contraindications to the use of 
Healon® when used as recommended. 


PRECAUTIONS 
Those normally associated with the surgical procedure being 
performed. 


Overfilling the anterior or posterior segment of the eye with 
Healon® may cause increased intraocular pressure, glaucoma, or 
other ocular damage. 


Postoperative intraocular pressure may also be elevated as a result 
of pre-existing glaucoma, compromised outflow, and by operative 
procedures and sequelae thereto, including enzymatic zonulysis, 
absence of an iridectomy, trauma to filtration structures, and by 
blood and lenticular remnants in the anterior chamber. Since the 
exact role of these factors is difficult to predict in any individual 
case, the following precautions are recommended: 

— Don't overfill the eye chambers with Healon® (except in glau- 
coma surgery—see Application section). 

— In posterior segment procedures in aphakic diabetic patients 
special care should be exercised to avoid using large amounts of 
Healon® 

— Remove some of the Healon® by irrigation and/or aspiration at 
the close of surgery (except in glaucoma surgery—see Applica- 
tion section). 

— Carefully monitor intraocular pressure, especially during the 
immediate postoperative period. If significant rises are ob- 
served, treat with appropriate therapy. 


Care should be taken to avoid trapping air bubbles behind 
Healon® 


Because Healon® is a highly purified fraction extracted from 
avian tissues and is known to contain minute amounts of protein, 
the physician should be aware of potential risks of the type that 
can occur with the injection of any biological material. 


Because of reports of an occasional release of minute rubber 
particles, presumably formed when the diaphragm is punctured. 
the physician should be aware of this potential problem. Express a 
small amount of Healon® from the syringe prior to use, and 
carefully examine the remainder as it is injected. 


Avoid reuse of cannulas. If reuse becomes necessary, rinse cannula 
thoroughly with sterile distilled water. 


Sporadic reports have been received indicating that Healon® may 
become “cloudy” or form a slight precipitate following instillation 
into the eye. The clinical significance of these reports, if any, is not 
known since the majority received to date do not indicate any 
harmful effects on ocular tissues. The physician should be aware 
of this phenomenon and, should it be observed, remove the cloudy 
or precipitated material by irrigation and/or aspiration. 


In vitro laboratory studies suggest that this phenomenon may be 
related to interactions with certain concomitantly administered 
ophthalmic medications. 


Use only if solution is clear. 


ADVERSE REACTIONS 

Healon® is extremely well tolerated after injection into human 
eyes. A transient rise of intraocular pressure postoperatively has 
been reported in some cases. 


In posterior segment surgery intraocular pressu re rises have been 
reported in some patients, especially in aphakic diabetics, after 
injection of large amounts of Healon® 


Rarely, postoperative inflammatory reactions (iritis, hypopyon) 
as well as incidents of corneal edema and corneal decompensation 
have been reported. Their relationship to Healon® has not been 
established. 


HOW SUPPLIED 

Healon® isa sterile, nonpyrogenic, viscoelastic preparation sup- 
plied in disposable glass syringes, delivering 2.0 ml, 0.75 ml or 0.4 
ml sodium hyaluronate (10 mg/ml) dissolved in physiological so- 
dium chloride-phosphate buffer (pH 7.0-7.5). Each ml of Healon® 
contains 10 mg of sodium hyaluronate, 8.5 mg of sodium chloride, 
0.28 mg of disodium hydrogen phosphate dihydrate, 0.04 mg of 
sodium dihydrogen phosphate hydrate and q.s. water for injection. 
US.P. Healon® syringes are terminally sterilized and aseptically 
packaged. 


Refrigerated Healon® should be allowed to attain room tempera- 
ture (approximately 30 minutes) prior to use. 

For intraocular use. 

Store at 2-8°C. 

Protect from freezing. 

Protect from light. 


CAUTION 

Federal law restricts this device to sale by or on the order of a 
physician. 

MANUFACTURED BY For: Pharmacia Inc. 

Pharmacia AB Ophthalmics Division 
Uppsala, Sweden Piscataway, N.J. 08854 


Revised: February 1986 
Healon is covered by 
U.S. patent 4, 141, 973, 1979 


Pharmacia 

800 Centennial Avenue 
Piscataway, New Jersey 08854 
ROO-526-3610 


The 13th Annual 
FRONTIERS IN OPHTHALMOLOGY 
seminar will feature presentations 
on the most recent advancements 
in ophthalmic care 


Topics and faculty members will include: 


ANTERIOR SEGMENT SURGERY: David Schanzlin, 
M.D., Estelle Doheny Eye Foundation, Los Angeles 
e CORNEA: Miles H. Friedlander, M.D., Louisiana State 
University Eye Center New Orleans • GLAUCOMA: 
Michael A. Kass, M.D., Washington University, St. Louis 
e OCULOPLASTICS: Darrell E. Wolfley, M.D., Louisiana 
State University Eye Center New Orleans * PEDIATRIC 
OPHTHALMOLOGY: Keith Morgan, M.D., Louisiana State 
University Eye Center New Orleans « RETINA VIT- 
REOUS: Lee M. Jampol, M.D., Northwestern University, 
Chicago 


February 19, 20 and 21, 1987 
at the renowned 
Scottsdale Hilton Resort, Scottsdale, Arizona 
Approved for 15 hours, Category I C.M.E. credit 


Sponsored by the Prentice Eye Institute 
and St. Luke’s Medical Center, Phoenix 


For additional information, contact: 
Christine Campbell, St. Luke’s Medical Center 
1800 E. Van Buren, Phoenix, Arizona 85006 
(602) 947-7756 








MANHATTAN 
EYE, EAR & THROAT 
HOSPITAL 


PRESENTS A POST-GRADUATE COURSE IN 
CONTACT B AND A SCAN 
DIAGNOSTIC ULTRASONOGRAPHY 


Friday and Saturday, 
February 13th & 14th, 1987 


Faculty: Richard D. Binkhorst, M.D. 
Nathaniel R. Bronson Il, M.D. 
Richard Dallow, M.D. 
Yale L. Fisher, M.D. 
John S. Kennerdell, M.D. 
Norman Pickering 
William F. Regan, M.D. 
Jeffrey Shakin, M.D. 
Mary E. Smith, B.A., R.D.M.S. 
Edwin M. Trayner, M.D. 


Available Equipment: 
Bausch & Lomb/Sonomed 
Biophysic Medical-Ophthascan 
Cooper Vision-Digital B/A 
Ocuscan (Coleman) 


For Information, Write: 
Yale L. Fisher, M.D., Course Director 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 
New York, N.Y. 10021 
212-605-3753 








The feeling 

of Liquifilm’ _ 
separates 4 
Bleph-10 © 
(sulfacetamide sodium) 10% 
Liquifilm? 


(polyvinyl alcohol) 1.4% 
sterile ophthalmic solu 


pal 










from ordinary 
- sulfas. 


Exact incidence figures avail bi d : nU- RART DE Arr Be pG. aN te anea nf th preparation. ADVERSE MIE ERE 
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OREGON LIONS SIGHT & HEARING INSTITUTE 
OF GOOD SAMARITAN HOSPITAL & MEDICAL CENTER 
presents 


Northwest SEE & SKI Retina Symposium 
WINTER 1987 


A continuing medical education update on retinal disease for the general ophthalmologist 


January 22, 23 & 24, 1987 


SUNRIVER LODGE & SKI RESORT 
Sunriver, Oregon 


ad a 
GUEST FACULTY: | 
Devron Char, M.D., San Francisco, CA 
| 

| 

| 

| 

| 


LOCAL FACULTY: 


Terry Burris, M.D. 
Richard Chenoweth, M.D. 


: 
| Ron Michels, M.D., Baltimore, MD 
| 


| Richard Dreyer, M.D. 

| Irvin Handelman, M.D. 

| Jonathan Herschler, M.D. 
| Earl Palmer, M.D. 


a NE A ET EA 
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CME Credits: Category 1, 9 hours 


Registration Fee: $275 if paid by Jan. 1, 


$300 thereafter 
Course Director. Richard F. Dreyer, M.D. 


assistants, photographers and secretaries will also 
be held January 22, 23 & 24, 1987 at Sunriver 
Lodge and Resort. 


CME Credits: 
Registration Fee: 


Pending approval 


$135 if paid by Jan. 1 
$160 thereafter 


en iether pnt naan abner embetter ead E O E EE E nina wiping rep banca 


| 
i 
| 
; 
PLUS: A course for ophthalmic technicians, 
| 
{ 
| 
i 
| 


For registration and information, write or call: 
Naomi Neison, Conference Coordinator 


Oregon Lions Sight & Hearing institute e 
Telephone: 


1040 NW. 22nd, 2nd floor + 


Portland, OR 97210 
(503) 229-7972 
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STATEMENT REQUIRED BY THE ACT OF AUGUST 12, 1970, 
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THE OWNERSHIP, MANAGEMENT AND CIRCULATION OF 
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1. Sales through dealers and carriers, street ven- 
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D. Free distribution by mail, carrier or other means: sam- 

ples, complimentary, and other free copies: 229 
E. Total distribution: 

F. Copies not distributed: 

1. Office use, left over, unaccounted, spoiled after 


19,385 | 
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; . 1 Insert the inferior haptic 2 Advance the distal end of 3 With a hook placed into the 





into the capsular bag. The the superior haptic into the 12 o'clock positioning hole, — 
elbow of the superior haptic eye to the one o'clock dial the optic 90°. Both hapti 
is already placed. position. end up in the capsular bag. 





The Kamerling Capsular 90. Precision-Cosmet introduces 
a new all-PMMA lens designed with non-angulated 

haptics attached 90° apart for simple, in-the-bag placement 
of both haptics—inferior and superior. 

This one-piece Perspex CQ lens is also extremely 
flexible—less than 0.6 grams of force is required to 
compress the haptics 4.0mm. 

For more information on the Kamerling Capsular 
model no. 6200, contact your Precision-Cosmet 
representative, or call 


toll free: (800) 328-3961; ® Precision-Cos 
(800) 682-3809 (MN). g A leader by design 








Precision-Cosmet Company, Inc. 11140 Bren Road West, Minnetonka, MN 55343 


Caution: Investigational device limited by Federal (USA) Law to investigational use. © 1986 Precision Cosmet Company, Ine. 
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the instrument of choice some 20 years after its 
introduction? 


With its introduction in 1965, the magnetostrictive transducer won widespread acceptance and has a well-established record of use. 
Ophthalmologists have used the instrument to perform hundreds of thousands of operations and continue fo use it worldwide. 


In one six-year period alone, national hospital discharge figures (excluding outpatients) showed that ophthalmologists performed more 
than a quarter million phakoemulsification procedures using the magnetostrictive instrument. In 1980, Surgical Design Corporation 
added the state-of-the art feature: air cooling replaced water cooling, making it the first all-metal air-cooled transducer. 


The magnetostrictive transducer has passed and still passes the test of effectiveness and reliability for sound engineering and design 
reasons. 


It is an efficient, rugged, and environmentally stable instrument with a well-established record. Because of its rugged makeup, the 


magnetostrictive transducer is immune to thermal stress and can be autoclaved without restrictions, ready for use the instant it is 
removed from the autoclave. 





it been used before? 


Actually, the technology dates back fo 1880 and the current technology has been available for several decades. Though the 
plait C transducer was available when the original Cavitron/ Kelman™ phakoemulsifier was designed, it was rej iected because of 
design flaws inherent in the use of a sensitive crystal. The reasons are straightforward, 


The design and composition of the magnetostrictive transducer are simple, rugged, and reliable. 

A magnetic field drives the instrument, which is completely isolated from any electrical contact and is perfectly balanced to oscillate at 
its natural pair The transfer of power into the lens takes place with an all-important match of densities and velocities along the 
entire acoustic 


The design and composition of the crystal transducer are complex and fragile. 


Piezo transducers have a major design and engineering problem. They require an electrical voltage applied directly by electrodes so 
that the crystals oscillate. Moreover, the crystals must be held together to prevent head-on crashes and r . Any 
assembly designed to hold them together is weakened by vibrations from the crystal and by autoclaving. The result is a chain of 
changes-the opposite of the stable assembly that is needed for reliable performance. 


Furthermore, since the crystal is brittle, it will fracture if the transducer is dropped or subjected to some other shock. During autoclaving, 
the rise and fall of temperature may crack the crystals, while over time crystals are subject to deterioration, even loss of power. 
ee eee ee magnetostrictive transducer, the crystal transducer requires high 
voltage, another significant disadvantage. 

For all these reasons, it is clear that at this time piezoelectric technology cannot produce an outstanding crystal transducer for 
phakoemuisification. 








From an engineering standpoint, what are the most 
important parameters for phakoemulsification and 
endocapsular surgery? 


A combination of factors are involved, rather than any single factor, as with all intraocular surgery. Particularly significant from the 
engineering standpoint are reliability and a proven cutting instrument. 


For safe, controlled cutting, the smaller the phakoemulsification tip the better. A small tip is more efficient as it produces a higher 
Outflow velocity at the same evacuation rate. In addition, a smaller tip has a smaller surface emitting ultrasound power. This means that 
in vibrating at the same frequency and stroke it moves a smaller volume of fluid in opposition to the outflow. The smallest available 
phakoemulsification tip (0.6mm) is available in the magnetostrictive transducer. 


Reliability during surgery calls for a constant flow system to prevent fluctuations of pressure and volume within the capsular contents. 
The surgeon needs to maintain a continuous balance between infusion and evacuation, a balance maintained by the Ocusystem. This 
computerized system uses a single, sophisticated console to achieve unprecedented, precise control of both phakoemulsification and 
vitrectomy procedures. The Ocusystem is unique. It is the only patented system with surge prevention and a computerized control of 
flow that produces a constant |.0.P. 





When I purchase the Ocusystem, am I acquiring the mos 
technically-advanced system available? 


At its introduction in 1980, by Dr.’s Heslin and Mackool, the Ocusystem was the most advanced system available. It still is 
Its unique features-not available in other technologies- include: 


Automatic Flow Control producing a constant |.0.P. and a perfectly maintained chamber 
Automatic Suction-Limit, Surge Prevention and Suction Erase 

Automatic Frequency and Stroke (Power) Control 

Conventional, Automatic and Pulsating Ultrasound 


The Ocusystem offers unprecedented precision as it continues to set the standard with state-of-the art technology that benefits from 
ongoing improvements. 





How can I make a choice in the face of conflicting claims 


The test of time and a well-established record make a strong case for the Ocusystem. 
The testimony of leading ophthalmologists adds the authority of their experience. 


Most of all, comparison with the alternatives and informed professional judgment will tip the scale in choosing the Ocusystem. It has 
made all other systems obsolete. 





What are the prospects for a piezoelectric transducer? 


The prospects for a piezoelectric transducer are problematical. 


It can be more readily designed than a perfectly balanced, durable, all-metal transducer and as a separate entity the crystal does 
vibrate efficiently. But this efficiency does not hold up in the actual transducer where the magnetostrictive transducer is superior. 
Moreover, it faces crucial long-term problems centered on reliability and durability. The available technology offers no effective 
solutions to those problems in the face of a transducer-the magnetostrictive-that has already demonstrated reliability and durability. 


Anton Banko designed the original phakoemulsifier in 1965 and was the 
co-inventor with Charles Kelman, M.D. of phakoemulsification. Next, he 
designed the first air-cooled phakoemulsifier and has a patent covering 
endocapsular surgery and injectable lens replacement. 


He has pioneered and patented all the basic principles for automated and 
computerized flow control systems in intraocular microsurgery. He invented 
and holds the patent for the pars plana vitrectomy surgical procedure. He 
designed, patented, and manufactured inventions basic to all existing pars 
plana vitrectomy cutting systems, including the rotary and the guillotine 
Cutting instruments. 


To receive a technical bulletin and a list of scientific references write to: 





/%\\ Sureicat Design CORPORATION 


` 24-05 Jackson Avenue, L.I.C., New York 11101 e (718) 392-5022 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


General Information 

THE AMERICAN JOURNAL OF OPHTHALMOL- 
ocy publishes original articles, letters, edi- 
torials, abstracts, and book reviews. Edito- 
rials, book reviews, and abstracts are 
published by invitation. Timely articles 
and letters dealing with original observa- 
tions in clinical and basic ophthalmology 
are welcome. Each submission is evaluated 
by two or more scientific referees who 
recommend that the paper be (1) accepted 
as submitted, (2) returned for revision, or 
(3) rejected. Acceptance is determined by 
such factors as the originality, signifi- 
cance, and validity of the contribution, the 
suitability of the subject matter for sub- 
scribers to THE JOURNAL, and the editorial 
care with which the manuscript has been 
prepared. One author should be designat- 
ed as the submitting author who will be 
responsible for all correspondence regard- 
ing the preparation of the manuscript for 
publication. 

Authors are advised promptly of receipt 
of their papers. Within 45 days thereafter 
they will be advised of acceptance, rejec- 
tion, or need for revision. 

Copyright—At the time of submission, a 
signed copy of the copyright transfer pub- 
lished in THE JOURNAL each month must be 
included with the manuscript. No article 
or letter will be reviewed until this copy- 
right transfer, signed by each author, has 
been received. The copyright transfer must 
also list the home address of each author 
and the telephone number of the submit- 
ting author. 

The manuscript must be original and 
may not contain data published previously 
or submitted for publication elsewhere. If 
data were presented at a scientific meet- 


ing, the place, date, and auspices of the 
meeting should be stated on the title page. 


Mechanical Preparation of the Typescript 

Submit an original and at least one du- 
plicate copy of both the typescript and the 
illustrations. Xerographic copies are pre- 
ferred to carbon copies. 

Use 8% x 11-inch heavy, white, bond 
paper. Provide 1%-inch margins on all 
four sides of each page and indent para- 
graphs one-half inch. Use black, clearly 
legible type. Use letter-quality, not dot 
matrix, printing. Use block, not cursive, 
type. Do not underline. Do not use italics 
or boldface. Do not use all capitals. The 
entire typescript, including title page, quo- 
tations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be 
double-spaced. 

Number each page in the upper right- 
hand corner. List first author’s name and 
short title (maximum, 60 characters and 
spaces) in the upper right-hand corner. 

Spell out all terms except standard meas- 
urements, such as mm Hg, cm, ml, used 
with numeric quantities. Abbreviations 
such as IOP, CME, RPE, and the like must 
not be used. 

Prepare references, legends, and tables 
in JOURNAL form. 


Original Articles 

The manuscript should be arranged in 
the following order: (1) Title page; (2) Sum- 
mary; (3) Introductory Text; (4) Material 
and Methods or Case Reports; (5) Results; 
(6) Discussion; (7) References; (8) Legends 
for illustrations; (9) Tables. 

Title page—The title page is page 1. It 
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should contain the title, a brief heading 
(no more than 60 characters and spaces), 
and each author’s name with the highest 
(one only) academic degree. The depart- 
ment and the institution where the study 
was performed should be credited in a 
footnote. Sponsoring organizations and 
grants are acknowledged in a footnote on 
the title page. (Referring physicians, con- 
sultants, editorial assistants, photogra- 
phers and artists, and laboratory assistants 
cannot be acknowledged however valuable 
their services.) The name and mailing ad- 
dress of the author to whom requests for 
reprints should be directed must be 
provided. Each page that follows the title 
page must be numbered consecutively, 
and must include the first author’s name 
and the brief title in the upper right-hand 
corner. 

Summary—Each paper must have a 
summary that synthesizes specifically the 
content of the paper in no more than 150 
words. It should include the main clinical 
or research data and findings but exclude 
speculation. The summary must be written 
so that the message of the full paper can be 
understood independently. It must not 
contain references, illustrations, or tables. 

Organization of content—Articles 
should be organized and prepared in the 
style used by THE JouRNAL. A brief intro- 
ductory statement of the problem should 
be presented. Material and methods or the 
patient selection should then be precisely 
and clearly described in enough detail fora 
reader to replicate the study. Results of the 
study should be given, followed by a dis- 
cussion. The discussion elucidates the re- 
sults and must relate directly to the topic 
of the paper. 

References—THE JOURNAL does not pub- 
lish extensive bibliographic reviews. Ref- 
erences must be numbered consecutively, 
both in the text and in the reference list. 
The author is responsible for complete and 
accurate references, including the proper 
capitalization and accent marks used in 
foreign-language publications. 
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Personal communications, posters, pro- 
gram abstracts, unpublished data, and oral 
presentations that the reader cannot re- 
trieve should be kept to a minimum and 
must be incorporated into the text without 
reference numbers. References to studies 
that have been accepted but have not yet 
been published must indicate the publica- 
tion in which they will be published. Pri- 
mary, not secondary, sources must be 
cited. References to books must contain 
inclusive pages of the section cited. The 
names of all authors must be cited in the 
reference list. THE JOURNAL does not use 
the term et al. The following style is used 
by THE JoURNAL for periodicals (1) and for 
books (2). 

1. Shields, J. A., Augsburger, J. J., 
Donoso, L. A., Bernardino, V. B., Jr., and 
Portenar, M.: Hepatic metastasis and orbit- 
al recurrence of uveal melanoma after 42 
years. Am. J. Ophthalmol. 100:666, 1985. 

2. Helveston, E. M.: Atlas of Strabismus 
Surgery, 3rd ed. St. Louis, C. V. Mosby, 
1985. 

Abbreviations for periodicals are listed 
in Index Medicus: Am. J. Ophthalmol., 
Surv. Ophthalmol., Br. J. Ophthalmol., 
and the like. If there is any doubt about an 
abbreviation, the name of the publication 
should be spelled out completely. 

Illustrations—Graphs, diagrams, and 
photographs must not be mounted. Each 
illustration should be numbered and cited 
consecutively in the text. The illustration 
number, an arrow indicating the top of the 
picture, and the author’s name should be 
indicated on a label on the back. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Photographs must have a 
glossy finish and a sharp contrast. Letter- 
ing, arrows, and the like must be profes- 
sionally applied. In a series of illustra- 


tions, all parts should be oriented in the __ oe 


same direction. Photographs should be the 


same size or slightly larger than the in- 
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tended reproductions. Illustration widths 
in THE JOURNAL are 3 inches (one column) 
and 6% inches (two columns). Lettering 
must be planned with reductions to these 
sizes in mind; letters should be of uniform 
size and large enough to be read easily 
after reduction. 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 

THE JOURNAL does not use stereoscopic 
illustrations. 

Each illustration must have a descriptive 
legend. Legends should be typed consecu- 
tively on a page (separate from the illustra- 
tions themselves). The legend or illustra- 
tion number should not be incorporated 
into the illustration. Legends should be 
typed in the form used by the THE JOURNAL 

as follows: 

Fig. 1 Jones, Smith, and Brown). Histo- 
logic section of the eye (hematoxylin and 
eosin, X70). 

For more than three authors, use Jones and 
associates. 

At the time identifiable photographs are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations are preferred to 
composites made up of two or more sepa- 
rate parts. If multiple-part illustrations are 
submitted, they should be labeled from left 
to right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. 
Top left, The patient preoperatively. Top 
right, Three days after surgery. Bottom 
left, Four months after surgery. Bottom 
right, One year after surgery. 

On request the visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Admin- 
istrative Assistant, American Journal of 
Ophthalmology, Tribune Tower, Suite 
1415, 435 N. Michigan Ave., Chicago, IL 
60611. 
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Color—Authors must contribute to the 
cost of color reproductions. The charge to 
authors for color is $500 per page of color. 
Both color transparencies and high-quality 
color prints must be submitted with the 
paper, together with a layout indicating 
the proposed distribution of the illustra- 
tions and legends. 

Tables—-Each table must be titled, num- 
bered with an arabic numeral, and cited 
consecutively in the text. Each table must 
be double-spaced and nothing in the table 
should be underlined. Photographically 
reproduced or mechanically reduced tables 
are not acceptable. The title should appear 
directly below the designation, Table 1. 
Below the title, a single rule (a straight, 
unbroken line) should span the width of 
the table. Between this single rule and a 
similar, full-width single rule, a heading 
must be given for each column. Partial 
rules spanning several column heads may 
be used to join main headings with appli- 
cable subheadings, if necessary. Vertical 
lines should not be used anywhere in the 
table. 

Abbreviations should be avoided. If nec- 
essary, they must be fully explained in a 
footnote. The following symbols are used 
for footnotes in the order indicated: * (as- 
terisk), * (dagger), + (double dagger), $ 
(section mark), || (parallels), { (paragraph 
mark), and # (number sign). 

Many symbols cannot be set in type. If 
they are necessary, they should be pre- 
pared by a professional artist in a graph, 
diagram, or illustration and not submitted 
in a table. 

Proofs—The submitting author is 
provided with a copy of the edited type- 
script. Author corrections must be clearly 
indicated in red ink. Each author query 
must be answered. Alterations can be min- 
imized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the 
Manuscript Editor, Ophthalmic Publishing 
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Company, Tribune Tower, Suite 1415, 435 
N. Michigan Ave., Chicago, IL 60611, 
within 48 hours of receipt. Failure to return 
the typescript promptly delays publica- 
tion. 

Reprints—Since complimentary tear 
sheets are not provided, reprints should be 
ordered promptly. A reprint order form 
will be sent to the corresponding author 
before publication of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or path- 
ologic findings, experimental results, and 
new instruments and techniques. Letters 
should be prepared in the same way as 
Original Articles except that they must be 
no more than five pages in length (title 
page, two pages of text, reference page, 
and legend page). References should be 
limited to five. No more than two black- 
and-white illustrations, 3 inches wide (one 
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column in width), may be used. Color 
illustrations cannot be used. 


Source Texts 

THE JOURNAL recommends the following 
publications as guides to style, grammar, 
and spelling: 

CBE Style Manual Committee: Council 
of Biology Editors Style Manual. A Guide 
for Authors, Editors and Publishers in the 
Biological Sciences, 5th ed. Bethesda, 
Council of Biology Editors, 1983. 

The Chicago Manual of Style, 13th ed. 
Chicago, University of Chicago Press, 
1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 
1979. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, Mac- 
millan Publishing Co., 1979. 


o7 


AMERICAN JOURNAL OF OPHTHALMOLOGY November, 1986 


Grieshaber 


AUTOMATED FLUID-GAS EXCHANGE 
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The Grieshaber Air System is a simple, self-contained 
system that maintains intraocular pressure 
automatically without the need for syringes, bottles, 
air tanks, or the help of an assistant. It eliminates 
the danger of overfilling or collapse of the globe 
during fluid-gas exchange. 


The system is effective in complex posterior 

segment surgery and for maintaining the anterior 
chamber. Pressure is automatically maintained as 
intraocular fluid is aspirated, when leaks around 
cannulas or sclerotomies occur, when scleral buckling 
or resection changes ocular volume, or during ocular 
manipulations. A signal sounds when pressure 

varies beyond limits preset by the aan 


The Grieshaber Air System was developed 
and tested at Duke University by 
Brooks McCuen, M.D., A 

Please call 215-547- 7676 

for ordering information. 


Grieshaber _ G 


P O. Box 807 
Fallsington, PA 19054 
Telephone (215) 547-7676 
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CAIRO, EGYPT 


Eight Days Visiting the Cradle of Man’s Oldest Civilization Including a Five Day Nile Cruise with an Internationally 
Acclaimed Faculty. 


Course Director: Omar Rashed, MD — Cairo, Egypt 
Scientific Program: Brooks W. McCuen, MD — Durham, North Carolina 


Faculty: 
Mohamed Ibrahim Abdulla, MD—Cairo, Egypt Robert Machemer, MD—Durham, North Carolina 
George Blankenship, MD—Miami, Florida Ronald Michels, MD—Baltimore, Maryland 
Eugene DeJuan, Jr., MD—Durham, North Carolina Abdel-Latif Siam, MD—Cairo, Egypt 
Michel Gonvers, MD—Lausanne, Switzerland Yasuo Tano, MD—Osaka, Japan 
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Mahmoud Hamdi Ibrahim, MD—Cairo, Egypt Relya Zivojnovic—Rotterdam, Holland 
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FOR MORE INFORMATION CONTACT: 
Omar Rashed, MD, 54 El-Thawra St., Heliopolis, Cairo, Egypt 


MISSING COPY POLICY 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 
date for all other foreign subscribers. 


We stock a limited number of copies back to 1984. 
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More Examinations. 
More Patients. 

In Less Time. 

And with less effort. 






BUTTE MD 
isell diversatronics 





Anything Else ls A Compromise. 





nnovative design, precision 

engineering, and solid- 
state electronics means the 
very latest technology is 
available to you at a cost 
you can afford. 

Call or write Isell Diversa- 
tronics today for complete 
information on the OMNI 
SYSTEMS. 


Call toll free 


1-800-523-0265 
In PA call 1-215-277-5220 


226 W. Penn Street, Norristown, PA 19401 (215) 277-5220 
Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92649 (714) 893-4717 
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Enhance Your Diagnostic Capabilities! 


Laboratory Diagnosis 
in Ophthalmology 


Editor: Zeynel A. Karcioglu, M.D., 
Tulane Medical Center 


Directed toward the specific 
needs of both ophthalmology 
residents and practitioners, this 
new book clearly explains those 
laboratory procedures that 
supplement clinical and radio- 
logic observations in reaching a 
diagnosis. A step-by-step 
procedure manual, Laboratory 
Diagnosis in Ophthalmology 
fully covers the majority of 
tests utilized during the clinical 
practice of ophthalmology. All 
the chapters give brief descrip- 
tions of the principles and 
techniques of laboratory 
procedures and then discuss in 
detail their indications and 
interpretations. Further, where 
possible, the accuracy of the 
method is assesed and the 
sources of error (technical and 
clinical) are Summarized. Con- 
cise accounts of the etiologic, 
epidemiologic, and clinical 
aspects of disease are dis- 
cussed where necessary for a 
thorough understanding of 
laboratory diagnosis. 


1987 320 pages 


0-02-362830-8 


Contents and Contributors 


Tissue Diagnosis: Eyelid and Conjuctiva, 
R. Jean Campbell, M.B., Ch.B. 

Tissue Diagnosis: Orbit, 

Zeynel A. Karcioglu, M.D. 

Tissue Diagnosis: Intraocular Tumors, 
Zeynel A. Karcioglu, M.D. 
Immunopathologic Diagnosis, L. David 
Ormerod, M.D., Delia N. Sang, M.D., 
and Clive R. Taylor, M.D., Ph.D. 

The Anterior Segment Cytopathology, 
Susan Stenson, M.D. 

Intraocular Cytopathology, Jeremy 
Chess, M.D., and Quincy Chess, M.D. 
Diagnostic Electron Microscopy, 

Curtis E. Margo, M.D., and Zeynel A. 
Karcioglu, M D. 

TRR Diagnosis: Bacteriology, 
Michael S. Insler, M.D., and Mary K. 
Johnson, Ph.D. 

Microbiologic Diagnosis: Virology, 
Jang O. Oh, M.D., Ph.D. 

Microbiologic Diagnosis: Mycology, 
Curtis E. Margo, M.D., and John H 
Brinser, B.A. 

Laboratory Tests in Diagnosis of Uveitis, 
James A. Parker, M.D., and Robert A. 
Nozik, M.D. 

Biochemical Tests, Peter R. Kastl, M.D., 
Ph.D. 


Hematologic Tests, Steve M. Covington, 
M.D., Donald R. May, M.D., and Zeynel 
Karcioglu, M.D. 

Endocrine Tests, Kathleen L. Rives, M.D. 
Laboratory Tests in Neuro- 
ophthalmology, Michael Wall, M.D. 
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illustrated $55.00 
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OUTSTA: IDL 1G O; J 
THEIR OWN. 
REMARKABLE IOGETHER. 


\ NIKON'S 
_ NEW AUTOMATIC OPTESTER 
iF AND REFRACTOMETER. 


Nikon's Special expertise in optoe/ectronics—the new 
generation technology of optics and electronics —has re- 
Sulted in two new instruments: The OT-3 Auto Optester 
and the NR-5000 Auto Refractometer. 
å Both are engineered to increase accuracy 
and speed up your refraction examinations. 


SUBJECTIVE REFRACTION 
AT YOUR FINGERTIPS 


The new OT-3 Auto Optester combines Nikon’s 
world renowned optics with microcomputer con- 
trol. Subjective measurements can be completed 
with amazing speed, precision and ease. A remote 
swivel-keyboard puts all necessary adjustments at 
your fingertips. Data is automatically processed 
and printed for your review and records. The OT-3 
Optester also provides a full 30° field of view. 


OBJECTIVE REFRACTION 
AUTOMATICALLY 


Nikon's optoelectronics technalogy has also 
created a compact new auto refractometer, the 
NR-5000. An advanced built-in data memory proc- 
A esses and records the representative values of up to 300 
"A patients; both in printout and on a TV monitor. The instru- ; 
A ment also provides IOL capability, and a wide cylinder i 
A power range of +12D. Plus, the ability to generate an Mn N 
EyePrint®: a computer-generated diagram of the refrac- -0 9 19+ % 
tive state of a patient’s eye. 


A TOTAL REFRACTION SYSTEM 


A These remarkable Nikon instruments can be linked together to form \ 
a total refraction system. Objective data from the NR-5000 can be i 
transmitted automatically to the OT-3. The result is a faster and more | 
accurate complete refraction examination for your patients. See this 
new generation of refraction instruments today. Contact your Nikon 
dealer for a demonstration, or Nikon Inc., Instrument Group, Ophthal- 


7 
mic Department, 19601 Hamilton Avenue, Mi $ 
ikon J 


Torrance, CA 90502. For immediate in- 
ext. B150. Extending Man's Vision J 

































Nikon EyePrint® \ 





formation call toll-free 1-800-346-6600, 
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THE 1987 DUKE 
ADVANCED VITREOUS SURGERY COURSE V 
April 9-11, 1987 
DUKE UNIVERSITY DURHAM, NORTH CAROLINA 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of probiem 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive 
discussion periods provided. 


GUEST FACULTY 
Gary Abrams, M.D. — Milwaukee, Wisconsin 
George Blankenship, M.D. —- Miami, Florida 
Peter Campochiaro, M.D. — Charlottesville, Virginia 
Steve Charles, M.D. — Memphis, Tennessee 
David McLeod, M.D. — London, England 
Ronald Michels, M.D. — Baltimore, Maryland 
Yasuo Tano, M.D. — Osaka, Japan 
Relya Zivojnovic, M.D. — Rotterdam, Holland 


DUKE FACULTY 
Robert Machemer, M.D. Eugene DeJuan, M.D. 
Brooks W. McCuen, H, M.D. Einar Stefansson, M.D. 


For registration and further information contact: 


CAROL VILAS, Duke Eye Center 
Box 3802, Durham, NC 27710 


(919) 684-6743 . 
Limited Registration Registration Fee $450 





Je MOORFIELDS PRACTICAL $>, 
È) COURSE IN MACULAR S534 


E 


ADVERTISERS i DISORDERS 


Winter Course: 15th-20th March 1987 


| | (Arosa, Switzerland) 
MEASURE | Summer Course: 5th-9th October 1987 








(London) 
et 5 This course is orgenized by the Institute of Ophthalmology in conjunc- 
Dm 2h ] I E tion with Moorfields Eye Hospital. it is designed for general ophthalmot- 

-a ogists as an update on the management of macular disorders. This 


course will include didactic lectures, case presentations and informal 
discussions with active input from the participants. 


INTE REST The following topics will be covered: 
| : Applied Anatomy and Physiology of the Macula 
Fiuorescein Angiography 
Laser Treatment 
Disciform Macular Degeneration 
U Ad C ) Venous Occlusions 
se ou pons Receptor Dystrophies 
Speakers: 
Professor Alan C. Bird è Mr. Rolf K. Blach 
and Poste ard Mr. Zdenek J. Gregor % Mr. A. M. Peter Hamilton 
hy Professor John Marshall 
In order to maintain the traditionally informal atmosphere. of the ee ee 
course, and to encourage discussion, the number of participants Gs aprss 


, y limited to 50. 
nse S | om For further information and details please contact: 


The Dean’s Office | x a 
institute of Ophthalmology — 


The Journal 17/25 Cayton Street 


LONDON, EC1V 9AT 
Telephone: 01-387 9621 extension neo at 
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NEW PRODUCTS AND SERVICES 
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New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Vision Aids E 
Eschenbach Optik of America, Inc. 

25 November Trl. 

Weston, CT 06883 

Tel: 203-227-9409 





Eschenbach Optik of America has added 16 new 
models to its line of illuminated magnifiers for senior 
citizens and the visually impaired, with magnifica- 
tion powers ranging from 3X to 10X. The selection 
includes aspherical, biconvex and achromatic lenses; 
hand-held, pocket and wobble-proof stand models; a 
broad range of lens sizes and fields; a new recharge- 
able handle with 2,000 hours of illumination for 
about $130; a lightweight handle that plugs directly 
into any 110V outlet; and a choice of traditional 
incandescent or new, five times brighter and long- 
lasting halogen illumination. 


> Tonometry 


Clement Clarke Inc. 
6947 Americana Parkway 
Columbus, OH 43068 
Tel: 614-866-1465 
Clement Clarke has made available a new Perkins 
applanation tonometer. The Mark 2 has greatly im- 


proved dual krypton illumination for superior fluo- 
rescence; interchangeable power sources including 


high energy density mercury batteries, common 
flashlight batteries, or rechargeable options; greater 
sensitivity; more accuracy; and, easier maintenance 
and service. 


> Surgical Devices 


Precision-Cosmet Co., Inc. 

11140 Bren Rd. W. 

Minnetonka, MN 55343 

Tel: 800-328-3969 (National) 
800-682-3809 (Minnesota) 


Outflow Tube 
internal diameter 
104mm 


External diameter 
142mm 
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Unidirectional Outiet Vaive 
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Unidirectionai inlet Vaive 


Anterior Wing and 
Tubing Assembly 


injet Tube 
internal diameter ——- 
2.3mm 


External diameter 
6.64mm 





The White Glaucoma Pump Shunt is an implan- 
table intraocular shunt used for the treatment of 
refractory cases of glaucoma, recently released by 
Precision-Cosmet Company, Inc. This device pro- 
vides active transport of aqueous from the anterior 
chamber of the eye into the epibulbar space for 
resorption. The pumping action is triggered by natu- 
ral eye blinking or digital massage, in those cases 
where active transport is required to overcome the 
peripheral resistance of the resorbing tissue. A pair 
of unidirectional valves with an intervening reser- 
voir prevents reflux into the eye and virtually assures 
the prevention of a flat anterior chamber postopera- 
tively. The outflow tube is placed near the equator to 
bypass limbal scarring frequently present from pre- 
vious surgery. Surgical implantation of the device is 
basically a modification of the trabeculectomy proce- 
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. OWDER BELONGS HERE... 


Powder on a baby’s bottom 
may be fine. But talc or starch 
on surgical gloves can lead to 
postoperative complications due 
to wound granulomas. 
Now an exclusive manufactur- 
ing process for Surgeon-Plus+™ 
Powderless gloves does away with 
talc or starch. 


Get The Surgeon-Plus+™ 


Four-Way Advantage Today — 


@ Eliminate the risk of 
postoperative complications 
from powders and starches! 

@ Avoid skin irritation result- 

ing from hyper-sensitivity 

reactions to glove powders? 

Maximize tactile sensitivity 

with the Surgeon-Plus+™ 








- tie 


l Bene, C., Kranias, G., “Possible Intraocular Lens 
Contamination by Surgical Glove Powder’ 
Ophthalmic Surgery Vol. 17, (1986), 290-291. 
Van Der Meeren, H., Van Erp, P, “Life-Threatening 


Contact Urticaria from Glove Powder’ Contact 
Dermatitis Vol. 14, (1986), 190-191. 





pure latex construction and 
exclusive no-slip grip. 

mM Save time and costs by elim- 
inating preoperative “glove 
scrubs.” 


Exclusive CooperVision 
Support 
Whenever you purchase 


CooperVision medical supplies, 
you receive the CooperVision 





Microphotos Show The Difference 


A Seen at 1000X, new Surgeon-Plus+™ 
Powderless gloves are completely free of 
residual powders and particulates. 


<€ Magnified 1000X, a major manufacturer's 
glove reveals potentially hazardous talc, 
starches, and particulates. 





SURGEON- 
PLUS Ss 






exclusive network of service and 
technical support. 


Available In Custom Paks 


Like all Surgeon-Plus+™ 
products, Powderless gloves can 
be included in CooperVision 
Custom Paks. Custom Paks 
include all your surgical needs 
in one complete kit tailored just 
for you. Check the box on the 
coupon for more information on 
Custom Paks. 


Free Trial Offer 


Let Surgeon-Plus+™ 
demonstrate the superiority of 


EE TRIAL 


Send a pair in size 


Surgeon-Plus+"™ Powderless gloves 





NOT ON SURGICAL GLOVES 


Powderless Gloves with a no-risk, 
free trial offer. Just fill in the 
coupon and mail today for your 
free sample. 


For immediate service, call: 
(800) 321-8994 inside CA 
(800) 854-0155 outside CA 
Telex: 685586 CSS IRIN 


Goper Vision ~ 


SURGICAL 
Systems Division, Medical Supplies 
17701 Cowan Avenue, Irvine, CA 92714 
®Registered Trademark of CooperVision, Inc. 
™ Trademark of CooperVision, Inc. 
©1986 CooperVision. Inc. 


Let me experience the Powderless gloves difference. 





Send my free pair of Surgeon-Plus+™ Powderless gloves 
and send an initial order (50 pair/case) Size 
Please send more information on CooperVision Custom Paks. 





Name 

(Please Print) 
Office 
Address 
City State __ Zip 
Telephone (______) 
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dure. Complete implantation information is avail- 
able in a brochure and on video tape. 


innoMed Corporation 
620 Lunar Ave. 

Brea, CA 92621 

Tel: 714-990-5740 





InnoMed Corp. has announced that its Terry Kera- 
tometer (TK) for the Zeiss microscope now includes 
the fiber optic light source dimmer switch for the S3 
stand. The addition of the dimmer switch enables the 
ophthalmic surgeon to automatically switch the TK/ 
Zeiss fiber optic light source from full intensity to 
partial intensity. With the new dimmer switch func- 
tion there is less chance of breaking the sterile field 
and there is no need for a nurse to switch a manual 
light source on or off. The TK combines state-of-the- 
art computer technology and precision optical in- 
strumentation to make quantitative measurements of 
corneal astigmatism possible during surgery. 

The $3 dimmer switch is available as an optional 
feature on the TK for Zeiss operating microscopes 
and is priced at $600.00 


CooperVision Medical Supplies 
17701 Cowan Ave. 

Irvine, CA 92713 

Tel: 714-474-5900 





CooperVision Medical Supplies has introduced its 
new Surgical Eye Sponges. Made of a patented non- 


shredding cellulose material, Surgeon-Plus + Surgi- 
cal Eye Sponges’ wicking properties allow for quick 
absorbancy without lint contamination. Their flexible 
plastic handles give maximum maneuverability in even 
the most sensitive areas of a patient’s eye. Double sterile 
wrapped in a glassine bag and Tyvek pouch, each eye 
sponge is protected from outside moisture or contamina- 
tion. 


b Intraocular Lenses 


CooperVision, Inc. 

Cilco Division 

3190 160th Ave. S.E. 
Bellevue, WA 98008-5496 
Tel: 206-644-2400 


CooperVision CILCO has received Investigational 
Device Exemption Approval from the FDA to begin 
human implants of its new NOVA Soft II silicone 
intraocular lens series. The NOVA Soft II Style 960 
silicone lens is made from RMX-3 silicone raw mate- 
rial. The Style 960 lens is a posterior chamber lens 
and intended for placement within the capsule. The 
overall length of the lens is 10.5 mm for proper 
capsular fixation. The lens will be initially implanted 
through a normal 6 to 7 mm incision size. After the 
initial set of implants, the lens will be implanted 
through small incisions utilizing various small inci- 
sion implant techniques and instrumentation. 

The physical characteristics of the silicone material 
makes the optical portion of the lens virtually scratch 
resistant while still enabling the lens to be rolled, 
folded, or compressed through a small incision in the 
eye. The lens is lightweight and has the same specific 
gravity equivalent to the fluids of the eye, allowing 
the lens to remain in the eye with minimal resistance 
to the intraocular tissues. 


loptex, Inc. 

1301 Optical Dr. 
Azusa, CA 91702-1375 
Tel: 818-969-6741 


In a continuing effort to address glare experienced 
by some pseudophakic patients, loptex has initiated 
a Core Study of a 6.9 mm UV-absorbing optic in a 
four-hole and no-hole style. loptex is studying this 
posterior chamber lens design using their short mod- 
ified C loop configuration. The four-hole style has 
0.3 mm holes located close to the lens periphery. 

This new Opti-Vu lens is designed to increase the 
clear optical area up to 37% when comparing the 6.9 
mm no-hole optic to a 6.0 mm no-hole optic, and up 
to 92% when comparing the 6.9 mm four-hole optic 
to a 6.0 mm four-hole optic. In addition to increasing 
the clear optical area on the four-hole optic by plac- 
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* BSS PLUS, THE TEN 
MINUTE CELL SAVER 


BSS Plus — unexcelled for its cell 
saving effectiveness during prolonged 
intraocular irrigation — has now been 
shown to significantly reduce endothelial 
cell loss in short-term procedures. 

Oram R. Kline, Jr., M.D., ina 
recent study to test the efficacy of BSS 
Plus in planned ECCE procedures, com- 
pared BSS Plus with BSS in 100 cases 
requiring an average irrigation time of 
10 minutes. Dr. Kline found BSS Plus 
patients retained 33% more cells than 
BSS patients. 

His conclusion: “. . . BSS Plus is 
a superior short-term irrigating solution 
(that can) mean the difference between 
corneal compensation and corneal 
decompensation.” 

Time Tested over all durations of 
intraocular perfusion, BSS Plus advances 
the technological clock on cell saving 
efficacy. 


Alcon Surgica 


Surgical Products Division 


Alcon Laboratories, Inc. 

P.O. Box 1959 

Fort Worth, TX 76101 

817/293-0450 

©Alcon Laboratories, Inc., 1983 0082T 









-Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for Injection, 


_ Hexahydrate 5 mg, Dextrose 23 mg, Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, 


` WARNINGS: NOT for injection or intravenous infusion. 


> y 3 
bing £ = 


x NDC 0065-0800-50 ` nse 
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BSS PLUS® BRIEF SUMMARY 


BSS Plus® is indicated for use as an intraocular irrigating solution during intraocular 
Surgical procedures involving perfusion of the eye with relatively large volumes of perfusion 
fluid over a relatively long period of time. 

Part |: Part | is a sterile 480 ml solution in a 500 ml single-dose bottle to which the Part II 
concentrate is added. Each mi of Part 1 contains: Sodium Chloride 744 mg, Potassium 
Chloride 0.395 mg, Dried Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, 






















Part II: Part Il is a sterile concentrate in a 20 ml single-dose vial for addition to Part |. Each 
ml of Part Il contains: Calcium Chloride Dihydrate 3.85 mg, Magnesium Chloride 


in Water for Injection. 
BSS Plus has no specific CONTRAINDICATIONS or ADVERSE REACTIONS, 

however, contraindications for the surgical procedure during which BSS Plus is to 
be used should be strictly adhered to. 


PRECAUTIONS: Do not use Part | if itdoes not contain a vacuum. 
Follow the directions for the particular administration set to be used. 
Do not use other additives than Part Il. Do not use if the reconstituted 
solution is discolored or contains a precipitate. 


BSS Plus DOES NOT CONTAIN A PRESERVATIVE AND, 
THEREFORE, SHOULD NOT BE REUSED. DISCARD 


ANY UNUSED PORTION SIX HOURS AFTER 
PREPARATION. 


OVERDOSAGE: BSS Plus-has no potential-for 
overdosage. 
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lIOPTEX’ 





6.9 mm Opti-Vu™ 


ing the 0.3 mm positioning holes close to the lens 
periphery, the 6.9 mm size of the Opti-Vu lens is also 
designed to minimize the incidence of glare that 
patients may experience from the optic edge and the 
loop optic junction. 


Coburn Optical Industries 

P.O. Box 2498 

Clearwater, FL 33517 

Tel: 800-237-5906 (National) 
800-282-1208 (Florida) 


Coburn Professional Products Division introduced 
two intraocular lenses with “Short C” loops with 
larger clear optical zones. The Model 101UV is a 
two-piece posterior chamber design with PMMA op- 
tics and polypropylene loops. The Model 66 is a 
one-piece all PMMA posterior chamber IOL designed 
by Dr. Richard Kratz. 

“Short C” loops are considered easier to implant, 
and offer greater stability. The larger, clear optical 
zones of these IOLs is made possible by the location 
of the positioning holes and loops on tabs off the 
optic. The result is a full 6.5 mm optic on the Model 
66 one-piece IOL and a 6 mm optic on the Model 
101UV two-piece IOL. Large, clear optics can be 
advantageous in younger patients with large pupils, 
which may not cover positioning holes located on 
optics with positioning holes in locations that reduce 
the clear optical zone. This can result in glare and 
other visual disturbances. The Model 101UV also 
provides UV-absorbing protection close to that of the 
natural human lens. 


b Eye-Care Products 


Keeler Instruments Inc. 

456 Parkway 

Broomall, PA 19008 

Tel: 800-523-5620 (National) 
215-353-4350 





The Donaldson Eyepatch has a lift-up tab that 
allows hygienically safe access to the eye for treat- 
ment or inspection. The patch is secured low on the 
cheek to avoid the delicate skin below the eye. The 
closure tension is adjustable for each patient, assur- 
ing that the eyelid is correctly protecting the eye. 
Each eyepatch is packaged individually in a peel- 
back pouch and is pre-sterilized for convenience. 


» Diagnostic Equipment 


Mentor O & O, Inc. 
20 S. Shore Park 
Hingham, MA 02043 
Tel: 617-749-8215 


Mentor O & O, Inc. has introduced B-VAT-II, a new 
version of the original B-VAT Acuity Tester. This 
solid state electronic visual acuity testing device is 
operated by a hand held control unit with an LCD 
read-out indicating the display being projected on 
the patient T.V. screen. With over 27 functions plus 
an “adding prescription” feature, this instrument 
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the incredible Canon RK1 
Wed like you to look at it two ways. 


DATE: 87703. 14:46 


0123 


The new Canon RK-1 combines the 
best features and advantages of Auto- 
refractor and Autokeratometer instru- 
ments, providing additional capabilities SPH CYL 
not found in either individual unit. Spare Ei refractors alone. So no matter how you 

The RK-1 may be operated in Refrac- AREEN look at it, it's another sound investment 
tion, Keratometry or CONTINUOUS : : x from Canon. 
modes to measure sphere, cylinder and ny . y 
axis as well as K readings. Residual 
Astigmatism is automatically computed 
by measuring total astigmatism and sub- 
tracting corneal astigmatism. à E CANON U.S.A., INC. 

The single, compact RK-1 saves ES | Ree SF at te NEW YORK—One Canon Plaza, Lake Success, NY 11042 (516) 488-6704 


CHICAGO—100 Park Bivd., Itasca, IL 60143 (312) 250-6200 


space red uces examination time LOS ANGELES—123 Paularino Ave. East, Costa Mesa, 
ine i CA 92626 (714) 979-6000 
and provides both refraction © 1986 Canon U.S.A.. Inc 


and keratometry readings on a single 
print-out. Best of all, the cost to add this 
versatile new instrument to your practice 
is about the same as many popular auto 
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displays one or more lines of true Snellen letters, 
Landolt rings, numbers, astigmatic clock dial, etc. It 
is designed to help speed up your refracting require- 
ments. The newer design takes less space and is 
easily installed into your modern refracting lane. 


Hi-Line Medical 

22642 Lambert, Suite 407 

El Toro, CA 92630 

Tel: 800-524-6007 (National) 
800-523-6007 (California) 





Hi-Line Medical has introduced the Astigmatism 
Control Enforcer (ACE) for monitoring astigmatism 
during anterior segment surgery. The ACE is a four- 
inch long, hand-held device that the surgeon places 
on the cornea to check intraocular pressure. Based on 
the principles of the Shepard Placido Disc and the 
Steinway Applanation Tonometer, the ACE allows 
the surgeon to visualize astigmatism while assuring 
a consistent IOP of 20 mm Hg. 

The surgeon applies the ACE to the cornea and 
observes the relationship between the resultant me- 
niscus ring and the applanation ring etched into the 
tonometer built into the ACE. If the meniscus ring is 
smaller than the applanation ring, the IOP is higher 
than 20 mm Hg. If the ring is larger than the applana- 
tion ring, pressure is too low. When the rings are 
matched in size, 20 mm Hg has been achieved. 
Presently, many surgeons use their finger during the 
procedure to estimate intraocular pressure. The ACE 
eliminates rough guesswork and enables the physi- 
cian to manipulate suture tensile pressure to achieve 
the desired results. 


MLC Technologies 

90 Grove St. 

Ridgefield, CT 06877-4112 
Tel: 203-431-3400 


MLC Technologies has just introduced its Cell 
Counter, a device designed to facilitate and improve 
the accuracy of counting corneal endothelial cells for 
diagnostic purposes. The Cell Counter is a solid state 
image storage device that instantly freezes a selected 
video image of the endothelial cell layer of the 
cornea. Using a “mouse,” the surgeon electronically 
marks the endothelial cells. Cell density is automati- 
cally computed. The cell density information, abnor- 
mal cell population information, plus conditions, 
time of the examination, and the cell layer video 
image can be permanently recorded. 

The Cell Counter is comprised of a cell counter 
processor, a color monitor, a video camera that 
attaches to a specular microscope, and a cell counter 
mobile stand. The product simplifies and automates 
existing methods of endothelial cell counting, as well 
as improves accuracy. The image storage process is 
identical to the VCR freeze frame except that there 
are no mechanical moving parts to deteriorate. The 
hard-copy printout includes all pertinent informa- 
tion, such as patient name, date, physician name, 
model of specular microscope used, as well as the 
resulting endothelial cell layer image. The unit, 
which has time and date battery back up, interfaces 
with a PC or other computer, monitor, and/or printer 
with an RS232 port. 


> Surgical Instruments 


Kress Medical Supply, Inc. 
8224 Marshall Dr. 
Lenexa, KS 66214 
Tel: 913-541-9242 





The Hunkeler Ball Point Hook, designed by John 
D. Hunkeler, M.D., Kansas City, Mo., is designed to 
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CooperVision Pharmaceuticals Inc. 
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aid in positioning posterior chamber lenses without 
positioning holes. It can also be used to position 
lenses with holes, dropping the ball point end into 
the hole, and with some anterior chamber lenses as 
well. The ball point tip is rounded to prevent snag- 
ging the posterior capsule while engaging the notch 
between the optic and haptic for either pushing or 
pulling the implant into position. The shaft of the 
hook is offered either straight or curved to vault the 
optic of the lens, when working from the 4 o'clock to 
8 o'clock position inside the interior chamber. 


IOLAB Corp. 

Covina, CA 91724 

Tel: 800-423-1871 (National) 
800-352-1891 (California) 
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IOLAB Corporation recently announced the re- 
lease of the MICRA line of Quality Titanium Oph- 
thalmic Instruments in the United States. Titanium 
ensures that the MICRA Instruments are an average 
43% lighter than stainless steel instruments, thereby 
providing precision and control. Further control is 
realized by the refined, tungsten carbide-coated tips 
on the needle holders and forceps. Additionally, 
titanium is harder and stronger than stainless steel. 
These features provide long-lasting durability for all 
MICRA Instruments and less drag in scissors caused 
by wear. MICRA Instruments have a nonreflective 
blue finish to reduce distracting glare, and safety is 
further assured because titanium is nontoxic, non- 
corrosive, and nonmagnetic. 


Katena Products, Inc. 
4 Stewart Ct. 
Denville, NJ 07834 
Tel: 201-989-1600 


A new nucleus delivery cannula has been intro- 
duced by Katena Products, Inc. This instrument was 
designed by Okihiro Nishi, M.D. to help eliminate 


the undue stress exerted on the zonules with conven- 
tional methods of nucleus expression. It features a 
flat insertion plate, with central irrigation port, 
which provides a smooth glide for delivery of the 
nucleus. A short restraining fin limits the depth of 





wr 
the insertion and may be used for applying gentle 
pressure on the sclera. The tip of the insertion plate 
is placed underneath the nucleus while continuous 


irrigation helps to float the nucleus forward using 
the plate as a glide. 


» Contact Lens Supplies 


Barnes-Hind Inc. 

895 Kifer Road 
Sunnyvale, CA 94086 
Tel: 408-736-5462 
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Lens Drops 
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New packaging of five Barnes-Hind, Inc., solu- 
tions in 1-ml reclosable pillow packs are available 
free to eyecare practitioners for patient usage. These 
special packs allow patient trial. Trial packets of 
solutions for soft contact lenses are available for 
SOFT MATE Lens Drops, the rewetting solution for 
extended wear lenses; SOFT MATE ps* Comfort 
Drops, the lubricating and rewetting solution for use 
while wearing soft contact lenses; and SOFT MATE 
ps* Daily Cleaning Solution for all soft lenses. For 
non-lens wearers, trial packets are available for Com- 
fort eyedrops, for relief of ocular irritation; and 
Comfort Tears, an artificial tear for dry eyes. 
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THE COMPANY 
THAT MADE HISTORY 
JUST MADE IT AGAIN 





Circa 1970. The first Cavitron/ 
Kelman® Phaco-Emulsifier® A rather 
large testament to our leadership in the 
ocular surgery field. 

And now, the Master, flagship of 
our new Series ‘Jen Thousand.“ A 
surgical system that will surpass all its 
predecessors in terms of ground-breaking 
achievement. 

The Master’ design began with 
the premise that knowledge is power. 
Hence the greater your surgical skill, the 
more flexibility, control and performance 
you need. 

‘To that end, the Master is fully 
programmable for today’s and tomorrow's 


“1970 


surgical techniques. You can custom-tune 
every function to your liking and keep 
it that way in four memory banks. For 
four different techniques. Or four 
different surgeons. 

There’s a slimmer, lighter ultrasonic 
handpiece which delivers the smoothest 
ultrasound power at all levels. Plus a 
built-in Ocutome™“ for precision vitrec- 
tomy. Dual ultrasonic drive ports for 
automated anterior capsulotomy and 
ultrasonic I/A. Linear control of power 
and aspiration gives precise response, 
reducing energy and flow through 
the eye. There’s even a full-function 
remote control unit for instant response 
to instant demands. 





1987 


Quite simply, weve refined, not rein- 
vented, the ultimate Phaco-Emulsifier® 
Using technology weve proven over 
sixteen years. So the Master is short on 
surprises and long on reliability. 

The Master. Aptly named for its 
capabilities. And for the surgeon using it. 

Contact your CooperVision sales rep- 
resentative. Or call (800) 854-0155 or 
(800) 321-8994 in California. 


Goper Vision 


SURGICAL 


ADVANCING THE ART OF 
PHACOEMULSIFICATION. 


© 1986 CooperVision, Inc. ™ Trademark of CooperVision, Inc. 
® Registered Trademark of CooperVision, Inc. 
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| —\| Sterilization Tray 
es, Constructed of specially anodized 


Storage Tray aluminum, this impact-resistant Tear Duct Tubes 

This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup Sterilization and handling...with in standard, assorted or special 
Storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 

tion tray. from the three Jones Tube Sets. obtained upon request. 


i *L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 
fast way of 
measuring tubes Additional Information Available From: 
for go-no go 


dimensions. Weiss Chinijic Glas Plowing Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 ® (503) 643-5674 








UNIVERSITY OF MIAMI SCHOOL OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


announces 


A SYMPOSIUM IN CELEBRATION OF THE 25TH ANNIVERSARY OF 
THE BASCOM PALMER EYE INSTITUTE 


February 19-21, 1987 
Fontainebleau-Hilton Hotel Miami Beach Florida 


A scientific program highlighting current concepts in: 

















C 


OM PALMER gies i 
INSTITUTE Retinitis pigmentosa 


Vitreoretinal proliferative 
& vascular disease 
Pigment epithelium & 
macula disease 
Tumors 


Lasers: New Applications 

Advances in diagnostic imaging 
(including NMR, echography) 

Immunology & infectious disease 

Glaucoma 

Corneal & refractive surgery 











UNIVERSITY OF MIAMI 


1962-1987 













Presentations will be by the faculty and alumni, joined by leaders in the field of ophthalmology. 


A gala social program of activities will also celebrate the silver anniversary. Approved for 16.5 hours AMA Category | 
credit. Registration fee, including the social program, is $400 for practitioners and $200 for residents and fellows upon 
written application from their Department Chairman. Make fee payable to: ‘‘Continuing Education in Ophthalmology, 
inc.” —P.O. Box 610326, Miami, Florida 33261-0326 (305/326-6099). 
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Division of Ophthalmology 
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University of Hawaii School of Medicine 
INVITES YOU TO THE THIRD ANNUAL 
MID-WINTER SEMINAR 


Featuring tł his outstandir ng fac ulty: 


STEVE CHARLES, M.D., Memphis ° Retina and Vitreous Surgery 
MANUS KRAFF, M.D., Chicago * Cataracts and LO-L.s 
DONALD MINKLER, M.D., Los Angeles * Glaucoma 





TIKUKIIKA ESIA ELK UKEN PAU 


RATES FOR AJO 


CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the 20th of the 2nd month preceding the month of issue. Ads must be typed, double 


spaced. Payment must accompany the ad. Send ads and payments to the following: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 40 words—$75.00. Ad will run three months. No refunds on cancelled ads 
after the first appearance. Count words, including abbreviations, initials or numbers count as one word. Publisher 


assigns a number for box ads at no extra charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionable): Set within ruled border. One inch minimum—$90.00 per inch, per month. Ads 


over 40 words will be set within a ruled border. A one inch ad contains approximately 60 words. 


Box number responses must include the box number on the envelope (Box 
address given above.. Use business-size envelopes only. 





Hvatt Regency Waikiki Registration Information: 
ae HOSMWS 87 
March 2-4, 1987 
f 3578 Pahoa Avenue 
, j i : ps r ; ) onolult awaii £ -2265 
Registration Fee: $300 (If received by November 1, 1986) Honolulu, Haw p 70810-2265 
; i loll Free: 800-341-1950 x44 
Registration after Nov. 1, 1986: $350 Honolulu Number: (808) 737-4125 
sae ed lor AMA Continuing Education Credit Category | 
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Chief 
Ophthalmic 
Tech 


Immediate openings are available at 
King Khalid Eye Specialist Hospital in 
Riyadh, Saudi Arabia for Chief Ophthal- 
mic Technician with the following 
experience: 


e Certification by JCAHPO as 
C.O.T. or C.O.M.T. 

e 6 years experience required, 
3 in supervisory capacity. 


An attractive salary and benefits pack- 
age is offered. For immediate consider- 
ation, forward resume or call: 


Larry Bartlett 

AMI 

9465 Wilshire Blvd., Suite 307 
Beverly Hills, CA 90212 

Call Toll Free (800) 421-3344 
or Call Collect (213) 281-5200 


AMI 


POSITIONS AVAILABLE 


ILLINOIS: General ophthalmologist needed to join busy, high grossing practice. Cata- 
racts, glaucoma, strabismus, external disease. New clinic with top line equipment. 
Lovely community, excellent hospitals. Start immediately or willing to wait for right 
person. Write Box 029 AJO. 





GENERAL OPHTHALMOLOGIST: To associate with one-man practice in southeastern New 
England. BE/BC. Send C.V. and two references to Box 032 AJO. 


ILLINOIS, LOCUM TENENS: Start immediately, high income, high volume general oph- 
thalmology practice. Owner needs help; assist in surgery and patients; housing avail- 
able; possible future career opportunity. Write Box 033 AJO. 


PEDIATRIC OPHTHALMOLOGY: Partner needed by pediatric ophthalmologist. Large grow- 
ing southeastern city. Must be fellowship-trained. Send CV. Box 049 AJO. 


GLAUCOMA SPECIALIST 
Ochsner Clinic seeks excellent subspecialty-trained ophthalmologist to assume 
an established glaucoma practice with affiliated residency program. Starting sal- 
ary commensurate with experience, productivity bonus, generous fringe bene- 
fits. Send c v to: 
Richard Hesse, M.D. 
Chairman, Department of Ophthalmology 
Ochsner Clinic 
1514 Jefferson Highway, New Orleans, LA 70121 


COLORADO— Retinal Surgeon to join Kaiser-Permanente Medical Care Program 
as first full-time retinal surgeon. Existing department consists of seven full 
time ophthalmologists based at four outpatient facilities. Competitive salary 
and excellent benefit program. Contact: Colorado Permanente Medical Group, 








OPHTHALMOLOGY 


General Retinal/Vitreous 


The Southern California Permanente 
Medical Group is currently accept- 
ing applications from board eligible/ 
certified general and retinal vitreous 
trained ophthalmologists for current 
positions at our facilities throughout 
Southern California. 


Please call (818) 405-3224 for a 
Physician Application form or send 
your curriculum vitae with the names 
and addresses of three professional 
references to: 





SOUTHERN CALIFORNIA 


NZ KAISER PERMANENTE 
lh N PERMANENTE MEDICAL GROUP 





Physician Recruitment 
Dept. 44A 
Walnut Center 
Pasadena, CA 91188 


Equal Opportunity Employer M/F/H 


ASSOCIATE IN CORNEAL DISEASE 


To Assume Both Clinical and Research Responsibilities 
Applicants must be fellowship-trained; board certified, and have a strong re- 
search background. Demonstrated clinical experience is essential. Send C.V. 
and inquiries to: 
James V. Aquavella, M.D., Director 
Cornea Research Laboratory 
University of Rochester Medical Center 
Box 314, 601 Elmwood Avenue, Rochester, NY 14642 





CERTIFIED ORTHOPTIST/OPHTHALMIC TECHNICIAN 

Director, orthoptic and ophthalmic technician training programs, state medical 
university. Master's degree preferred. Adminsitrative ability with teaching and 
clinical experience in ocular motility required. Superb opportunity for motivated, 
energetic individual. Dual faculty appointment in Colleges of Health Related Pro- 
fessions and Medicine. Competitive salary, excellent benefits. Call Mary Lynn 
West, Storm Eye Institute, Medical University of SC, 803/792-2763. Equal op- 
portunity employer. 





CORNEA AND EXTERNAL DISEASE OPHTHALMOLOGIST 


State medical university. Fellowship trained, board certified, research 
experience. Faculty position, large established practice, competitive 


salary and incentive, excellent benefits. Call Mary Lynn West, Storm 
Eye Institute, Medical University of SC, 803/792-2763. Equal opportu- 
nity employer. 
















P.C., Executive Offices, 2045 Franklin Street, Denver, CO 80205. (303) 861- GENERAL OPHTHALMOLOGIST: Wanted to join two established, board certified, universi- 

3262, EOE. ty appointed ophthalmologists in suburban Pittsburgh. Must be an excellent anterior 
segment surgeon. Guaranteed benefits and salary leading to partnership. Reply Box 
056 AJO. 


OPHTHALMOLOGIST: Busy, established practice in desirable, growing Eastern Pennsyl- 
vania community is seeking a board eligible or board certified ophthalmologist. Corpo- ; : NE , 
rate benefits and salary leading to partnership. Send CV and personal references to VERMONT: Excellent opportunity to join established ophthalmologist in New England's 


Dav ARNA A IN mand bans bth. an Dianan nan D 


u 


- HAWAII 
Ophthalmologist, board certified or eligible, general ophthalmology 
and corneal transplantation. To join 6-man department in prepaid mul- 
tispecialty group in Honolulu, Hawaii. 


WRITE: Hawaii Permanente Medical Group, Inc. 
3288 Moanalua Road 
Honolulu, Hawaii 96819 


An Equal Opportunity Employer 





OPHTHALMOLOGIST —BC/BE: Join busy soloist in expanding suburban practice. Salary 
& benefits with generous incentive. Subspecialist o.k. Send C.V. & photo to: G. 
Kwasny, M.D., 2300 N. Mayfair Rd., Milwaukee, WI 53226 (414) 259-1022. 


RETINAL VITREOUS SURGEON: Busy retinovitreous practice with a major metropolitan 
midwest setting desires another associate. Superb opportunity with latest facilities and 
approaches. Send resume in confidence to Box 058 AJO. 


OPHTHALMOLOGIST: To join a team of ophthalmologists in a growing Connecticut HMO. 
Salary commensurate with experience. Modern offices in nice family area. Part-time to 
start (10-12 hrs/wk). Board certified or eligible. Box 059 AJO. 


VITREO-RETINAL SURGEON 


Associate with private vitreo-retinal practice with academic affiliation 


in ideal southeastern metropolitan city. Excellent facilities in O.R. and 
multiple offices. Send C.V. to Box 061 AJO. 





ASSOCIATE MEDICAL/SURGICAL OPHTHALMOLOGIST: Desired for busy Ohio practice. 
Board certified or eligible. Candidates should have energies and skills to complement 
an existing high-volume anterior segment surgeon. Two prestigious office locations. 
Curriculum vitae to Box 064 AJO. 


THE EYE 
INSTITUTE OF 
NORTHWESTERN OHIO 


O 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Koilarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 
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GLAUCOMA: Guif Coast referral practice for fellowship trained physician. Clinical teach- 
ing and research activities available. Contact Saunders Hupp, M.D., University of South 
Alabama, P.O. Box 81327, Mobile, Alabama 36689 phone 205-460-6388. 


LSU EYE CENTER: Has an opening for OPHTHALMIC PATHOLOGIST. Send application to 
Herbert E. Kaufman, M.D., LSU Eye Center, 136 So. Roman St., New Orleans, LA 
70112. LSUMC is is an Equal Employment Opportunity/Affirmative Action Employer. 


MASSACHUSETTS-BOSTON AREA: Rapidly expanding ophthalmic practice in a Harvard 
teaching hospital seeking Board Certified Ophthalmologist with subspecialty training in 
Retina, Glaucoma or Pediatric Ophthalmology. Reply with curriculum vitae and photo to 
Box 065 AJO. 


OHIO: Subspecialist to join busy general ophthalmologist; retina or pediatric fellowship 
desirable. Salary and benefits. Pleasant suburb of Cleveland. Send curriculum vitae and 
references to: Box 066 AJO. 


RETINAL SPECIALIST: Large ophthalmology group Dallas/Fort Worth metroplex seeks 
fellowship trained retina surgeon. Must be well-trained in surgical retina, vitreous, la- 
ser. Exceptional facilities include in-house Argon/YAG/Fluorescein angiography, Ul- 
trasound. Send C.V. Box 067 AJO. 


MEDICAL OPHTHALMOLOGIST: Well-established seven member ophthalmology group in 
Dallas/Fort Worth metroplex seeks full-time medical ophthalmologist. Modern offices 
with state-of-art equipment in high pathology practice. Send resume to Box 068 AJO. 


OCULOPLASTIC SURGEON: To join growing oculoplastic practice in inland industrial city. 
No general ophthalmology. Excellent opportunity for individual willing to expand prac- 
tice. Salary, benefits, leading to partnership. Send C.V. in confidence to: Box 069 AJO. 


CORNEA AND EXTERNAL DISEASE SPECIALIST: To join existing cornea practice in a 


major midwest metropolitan area. Clinical, teaching and research opportunities. Sala- 
ry, benefits, leading to partnership. Send C.V. to Box 070 AJO. 


WANTED—OPHTHALMOLOGIST FOR TAMPA, FLORIDA 


General or specialist—to join busy, high grossing practice with two locations, 
both adjacent to hospitals. The practice has state of the art equipment, includ- 


ing Argon and Yag lasers and F.A. Lab. Superb schools and culture activities. 
Start immediately or willing to wait for the right person. Excellent salary with 
incentive and benefits leading to partnership. Send CV to 071 AJO. 





Faculty Positions: General Ophthalmology, 
Glaucoma, Oculoplastics and Orbital Disease, 
and Vitreoretinal Diseases. 


The Department of Ophthalmology, University 
of lowa College of Medicine has openings for 
four additional, full-time academic positions. 
We seek individuals who are committed to ex- 
cellence in teaching, patient care, and research. 


Rank and salary will be commensurate with 
experience. Fringe benefits are excellent. 


A curriculum vitae, statement of research and 


teaching interests and background in each, 
graduate and undergraduate transcripts, lists 
and reprints of published works and names 
and addresses of three references should be 


sent to: 


Thomas A. Weingeist, M.D., Ph.D. 
Professor and Head 
Department of Ophthalmology 
University of Iowa Hospitals and Clinics 
Iowa City, IA 52242 


The University of lowa is an equal opportunity and 
affirmative action employer. 
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British Journal of Ophthalmology September 1986 Vol. 70 No. 9 


Contents 


Editorial: Combined cataract and glaucoma surgery 


Combined intracapsular cataract extraction and trabeculectomy with Severin five-loop posterior chamber 
intraocular lens J A COLEIRO 


Herpes simplex virus type | persistence and latency in cultured rabbit corneal epithelial cells, keratocytes, and 
endothelial cells S D COOK AND S M BROWN 


Clinical and electrophysiological observations in patients with low pressure retinopathy R W ROSS RUSSELL AND 
H IKEDA 


Retinal toxicity of amphotericin B in vitrectomised versus non-vitrectomised eyes JOHN BALDINGER, BERNARD H 
DOFT, STEPHEN A BURNS, AND BRUCE JOHNSON 


Ocular histopathology of acrodermatitis enteropathica J DOUGLAS CAMERON AND CRAIG J MCCLAIN 


Measurement method of the anterior chamber volume by image analysis TAKEHISA KONDO, MASAO MIURA, AND 
MASATSUGU IMAMICHI 


Suppression and retinal correspondence in intermittent exotropia JEFFREY COOPER AND CAROL DIBBLE RECORD 
Rapid diagnosis of Chlamydia trachomatis infection in patients attending an ophthalmic casualty department 
M J POTTS, I D PAUL, A P C H ROOME, AND EO CAUL 

Lacrimal sac mucoepidermoid carcinoma J BLAKE, JOAN MULLANEY, AND J GILLAN 

Immunogenetic studies in retinoblastoma D F ROBERTS, M DUGGAN-KEEN, G E S AHERNE, AND D R LONG 

Role of sphincterotomy in extracapsular cataract surgery M D COLE, R BROWN, AND A E A RIDGWAY 

The burden of genetically determined eye disease JANE S GREEN, JOHN C BEAR, AND GORDON J JOHNSON 
Blindnéss and partial sight in an elderly population J M GIBSON, J R LAVERY, AND A R ROSENTHAL 

Prolactinoma presenting with intermittent third nerve palsy W N WYKES 

Intraoperative keratometry with the oval comparator (astigmometer) S P AMOILS 

Cryosurgery for trichiasis in black patients DAVID A PEART AND JOHN C HILI 

Correspondence 

Book reviews 


Notes 


British Medical Association Tavistock Square London WC1H 9JR 


SSS SSS SS 
Published monthly. Annual Subscription £80 (UK), £92 (Overseas), US $134.00 
LSS CE I TEA TS IEEE BT BE RE TY SN PEP YS RG SAS SSS PRE cS R T: 
Subscription orders to: BRITISH MEDICAL JOURNAL. 

Box No. 560B, Kennebunkport, Maine 04046. 


All other enquiries: The Subscription Manager, BRITISH JOURNAL OF 
OPHTHALMOLOGY, BMA House, Tavistock Square, London WC1H 9JR, 
England. 
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TWO OUTSTANDING POSITIONS AVAILABLE: Anterior Segment Surgeon and Vitreore- 


tinal Surgeon to be associated with The Blaydes Clinic. Immediate opportunity, terms 
negotiable. Contact: J. Elliott Blaydes, M.D., P.O. Box 1380, Bluefield, WV 24701. Call: 


OCULOPLASTIC 
SURGICAL 
FELLOWSHIP 


1987 & 1988 


OPENINGS 
AVAILABLE 


INCLUDES 


Blepharoplasty 
Lacrimal 
Ptosis 
Orbit 
Cancer 
Trauma & 
Reconstruction 
Cosmetic 


CONTACT 


INT’L OCULOPLASTIC SOCIETY 
c/o Pierre Guibor, M.D. 
630 Park Avenue 
New York, NY 10021 
(212) 734-1010 
(800) 223-4500 


Clip & Mail 
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Name 

Address 

City/State/Zip 

Phone (Work) aR Oe 
Phone (Home) =" 


Date ophthalmology residency completed 





in WV 1-800-344-5057. Other 1-800-628-2236. 


FLORIDA GULF COAST 


Wanted medical Ophthalmologist to join busy high grossing practice, cataract, 


glaucoma and external disease. Two brand new offices with state of the art 
equipment including Yag and Argon lasers. Top salary with incentive and bene- 
fits. Start immediately. Physician needs help. Send CV to 072 AJO. 





Medical Ophthalmologist needed for busy General Ophthalmology/ 
Cataract Surgery practice located in a beautiful southeast coastal re- 
tirement/vacation community. Hours, salary and benefits negotiable. 
Please send CV, picture and salary requirements to Box 073 AJO. 





ANTERIOR SEGMENT FELLOWSHIP: With emphasis on phacoemulsification and IOL's as 


well as medical problem solving and practice management. Georgia license required. 


Richard R. Schulze, M.D., 728 East 67th Street, Savannah, Georgia 31405. 


GLAUCOMA SERVICE 
ASSISTANT PROFESSOR OF OPHTHALMOLOGY 


The Texas Tech University Health Sciences Center's Department of 
Ophthalmology is seeking a candidate for a full-time position to direct a 
Glaucoma Service in an academic institution. For this position, we 
require completion of an accredited residency program and a fellow- 
ship on a glaucoma service. The candidate must be Board certified or 
eligible and have sincere interest in the development of an academic 
service. Please send qualifications and a curriculum vitae to: 


James Price, M.D., Ph.D. 

Professor and Chairman 
Ophthalmology and Visual Sciences Department 
Texas Tech University Health Sciences Center 

Lubbock, Texas 79430 


An Equal Opportunity Affirmative Action Employer 


CORNEA AND EXTERNAL DISEASES 
ASSISTANT PROFESSOR OF OPHTHALMOLOGY 


The Texas Tech University Health Sciences Center's Department of Ophthal- 
mology is seeking a candidate for a full-time position to direct a Cornea and 
External Disease Service. For this position, we require the completion of an 
accredited residency program and a fellowship in cornea and external disease. 
The candidate must be Board certified or eligible and have sincere interest in 
the development of an academic service. Please send qualifications and a 
curriculum vitae to: 
James Price, M.D., Ph.D. 
Professor and Chairman 
Ophthalmology and Visual Sciences Department 
Texas Tech University Health Sciences Center 
Lubbock, Texas 79430 


An Equal Opportunity Affirmative Action Employer 





OPHTHALMOLOGIST 


Needed due to increased community needs to join a medical staff of 9 
primary care physicians. New, fully equipped office available. Mini- 
mum salary guarantee. Essentially rural (with good industrial base) 
Southern community of 16,000 and service area of 35,000. Excellent 


environment for rearing family with variety of churches and good 
school system. Modern 75 bed full service hospital with progressive 
medical staff. If you can live with hunting, fishing and working with fine 
doctors in a small progressive Southern town contact Charles Y. Da- 
vis, Administrator, Dorminy Medical Center, P.O. Box 989, Fitzgerald, 
Georgia 31750, (912) 423-5431. 
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FLORIDA: BC/BE medical ophthalmologist needed for new satellite of 102-physician mul- 
tispecialty group practice, designed to accommodate 22 physicians, Central Florida 
location. Unique opportunity to establish full practice in very short time. Send CV Box 
074 AJO. 


NEARLY EVERYONE WANTS TO PRACTICE 
OPHTHALMOLOGY IN THE BEAUTIFUL TAMPA BAY AREA 
HERE'S YOUR CHANCE! 


We are an expanding group practice in need of CERTIFIED OPHTHAL- 
MIC TECHNICIAN/TECHNOLOGISTS with experience in refractions, 
contact lenses, visual fields (automated), scan, fundus photography, 
fluroscein angiography, darkroom, external photography and assisting 
in minor surgery. 

If you are seriously interested in moving to Florida's Sun Coast, don't 
miss this opportunity to work with state of the art equipment (laser, 
ultrasound, etc.) in a beautiful new facility with amicable Board Certi- 
fied Ophthalmologist. Please send CV to Mrs. Bernie Caldwell. Eye 
Surgical Specialists, 901 Daughtery Road, Zephyrhills, FL 34248. 


OPHTHALMOLOGIST 


Excellent opportunity for BC/BE fellowship trained Pediatric Ophthal- 
mologist. Busy anterior segment Ophthalmologist in practice for three 
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OPHTHALMIC SUR 
INSTRUMENTS 





Our comprehensive line of ophthalmic 
surgical instruments includes: Š 
«Cannulas*Manipulators 
-TrephinessLens Loops A 
«Cystotomes*Probes ga 
-Radial Keratotomy | 
-Dilators*Polishers 
-SpatulassHooks a 
«Speculums 
«Retractors _ 
«Scrapers 
«Custom made 
instruments 
to fit your 
specific <3 


“ey 


needs. : 
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| | 


( Kress Medical Supply, Inc. 


| 
is STAINLESS STEEL SURGICAL INSTRUMENTS 


d \ 
1 \\ 8224 Marshall Dr., Lenexa, Kansas 66214 (913) 541-9242 
i) Telex 314005 FAX 913-541-1690 


Genoptic® 
(gentamicin sulfate, USP) 
Liquifilm® sterile ophthalmic solution 








INDICATIONS AND USAGE: Genoptic Liquifilm sterile ophthalmic solu- 
tion is indicated in the topical treatment of infections of the external 
eye and its adnexa caused by susceptible bacteria. Such infections 
include conjunctivitis, keratitis and keratoconjunctivitis, corneal 
ulcers, blepharitis and blepharoconjunctivitis, acute meibomianitis, 
and dacryocystitis. CONTRAINDICATIONS: This product is contraindi- 
cated in patients with known hypersensitivities fo any of its compo- 
nents. WARNINGS: Genoptic Liquifilm is not for injection. It should 
never be injected subconjunctivally, nor should if be introduced 
directly into the anterior chamber of the eye. PRECAUTIONS: General: 
Prolonged use of topical antibiotics may give rise to overgrowth of 
nonsusceptible microorganisms, such as fungi. Should this occur, or if 
irritation or hypersensitivity to any component of the drug develops, 
discontinue use of the preparation and institute appropriate therapy. 
Carcinogenesis, mutagenesis, impairment of fertility: There are no pub- 
lished carcinogenicity or impairment of fertility studies on gen- 
tamicin. Negative results have been reported on the mutagenicity of 
aminoglycoside antibiotics. Pregnancy Category C: Gentamicin has 
been shown to depress newborn body weights, kidney weights and 
median glomerular counts in rats when administered systemically in 
daily doses of approximately 500 times the maximum recommended 
ophthalmic dose in humans. There are no adequate and well-con- 
trolled studies in pregnant women. Gentamicin should be used during 
pregnancy only if the potential benefit justifies the potential risk to the 
fetus. ADVERSE REACTIONS: Transient irritation has been reported with 
the use of topical ophthalmic gentamicin sulfate. 


AllgRCAN® 


Allergan Pharmaceuticals 
A division of Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
© 1986 Allergan Pharmaceuticals, Inc. 
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Washington, D.C. 
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In order to insure a registration reservation, a deposit of $150 


(US.) is required. The balance of $200 (US.) is due by January 


1, 1987. 


Please forward your reservation request along with deposit to: 


Thomas M. Driscoll, Inc. 

Conference Management 

520 N. Capitol Street, NW. 
Washington, D.C. 20001 


Honorary Chairman: 
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LACTOPLATE™ 


Lactoferrin Immunological Test System 


=- -eama a mn as OO  - 





1. Remove tear sample collection in a 
filter paper disc. 





3. Measure ring diameters after diffusion 
2. Transfer the disc to the reagent gel. for 3 days at room temperature. 


LACTOPLATE, the first new Simple and quick, this in-office 


approved method to clinically procedure is developed at room 
access lacrimal gland function. temperature. 


E 
EAGLE VISION-FREEMAN™ 
PUNCTUM PLUG KIT 


For use in the treatment of keratitis 
sicca (dry eye), by reversible 
occlusion of the punctum 

and canaliculus. 


Patent #3 949,750, other Patents Pending. 












1. The eye is anesthetized with a topical 


. Punctum is carefully & slowly dilated 
anesthetic. 


2. Gently grasp lower lid to expose with dilator end of instrument. 
punctum and canaliculus. 


5. Plug is removed from inserter by 
4. Introduction of punctum plug held in grasping sleeve with forceps while 


6. Optional application of topical antibotic 
place by inserter end of instrument. withdrawing inserter. drops. 


Distributed EXCLUSIVELY By: EAGLE VISION 
6485 POPLAR AVE., MEMPHIS, TN 38119 


1-800-299-PLUG IN TN QOI-747-3037 





Introducing 


Surg-E-Trol A/R Systems anc 





~ Same footswitch 
control for Surg-E-Trol 
System | and Il. 


me = 


The only mechanical systems 
that give the surgeon 100% 
control of aspiration 

and reflux 


For use during ECCE, 
Mentor’s new Surg-E-Trol 
I/A/R Systems are innova- 
tive, highly efficient alter- 
natives to larger I/A units. 
These systems give the 
surgeon complete control 
without dependence upon 
other personnel. They are 
the only systems that can 
instantly reflux tissue from 
the cannula if needed. 
They are also the cost 


























SURG-E E-TROL ® 
Thin Line 
VA/R System 


Separate peristaltic ee 
pump version has siim- — 
mer lightweight handie. 


Short 24" tubing 
reduces vacuum rush 
associated with large 
V/A units. 


Aspiration rate can be # 
controlled from cortex 
extraction to capsule 


h models fiash 
utoclavable. 


SERIO III sir 1 ae geen 


effective choice for outpatient surgery and indepen- 

dent surgi-centers because the entire system is less 

than $1,200 and disposables (below left) are less than 

$15 each. Write or call for more information. 

* Developed in cooperation with Robert C. Drews, M.D., Clayton, MO. 
| m @ fF FF FF FF fF Ff Ff Ff Ff 


Special Introductory offer — return this coupon or 


§ call toll free: 1-800-992-7557 (National) 
1-617-871-6950 (Collect in Mass.) 


O Please enter my order for Surg-E-Trol I/A/R Systems as follows: 
Model Quantity 

O Surg-E-Trol System | 

O Surg-E-Trol System |! 

O Disposables (Box of 6) 








£ Please provide more information and arrange a demonstration. 


Name 





Affiliation 
Address 
City 














States. = Zip a g 
Telephone: 
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Mentor’s New 


BAT’ Brightness Acuity Tester 
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A hand held instrument for 
objectively documenting 
functional glare disability in 
your refracting lane 


Here is an instrument that accurately documents your 
assessment of functional glare disability with cataracts 
or other opacities in your examining lane. A battery 
operated light source illuminates a white matte 
hemispherical cup with a 12mm aperture which the 
patient holds over one eye. With the other eye 
occluded, patient reads your standard Snellen eye 
chart using his best corrected vision. Results are re- 
corded at three selected light levels that simulate glare 
conditions from bright artificial light (12 ft. - lamberts) 
to direct sunlight reflected from a concrete sidewalk 
(400 ft. - lamberts). With the aperture closed, BAT can 
be used for macular photostress testing. 
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Three variable light IC controlled voltage 
he ~ =? 
settings allow simula- assures light condi ii 
tion of typical glare ONS remain constant 
conditions for every exam 
Photostress testing car 


De done with aperture 


ClOSead 





Standard eye ct 


© 
J 





vieweo through a 
12mm aperture 
centered in hemis- 
pnerical cup 


ee WE 


Instant, accurate documentation is made while the 
patient remains in your examination chair. Write or Call 
for more information. 


* The BAT was developed in cooperation with Jack T. Holladay, 
M.D., Hermann Eye Institute, Houston. Texas. 
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g Special Introductory offer — return this coupon or a 
Call toll free: 1-800-992-7557 (National) 
1-617-871-6950 (Collect in Mass.) Y 


g |] Please enter my order for Mentor BAT Brightness Acuity Tester 
at the special introductory price of $495. and advise delivery 


L] Please provide more information and arrange a demonstration 


Name 





Affiliation 





Address 


8 
City 


Telephone: fi 
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State ____ Zip 
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O&O, INC. 


3000 Longwater Drive, Norwell, MA 02061 Tel: 61 7-871-6950. Fax: 617-871-7785 


We’ve put it together for you. 


Pharmacia and 


Intermedics 


Coming soon: 
new ViscoLens‘ Series Il 


= Pharmacia and Intermedics 
Combined to bring new advantages to you. 
Your source for: 


= Healon” — the best choice = A complete line of premium 
for viscosurgery quality disposables and 
accurate diagnostic instru- 
€ State-of-the-art high quality mentation 


Intermedics IOLs = Professional services Pharmacia 


m ViscoLens® = Innovative research and Intermedics 


Series II— (Healon plus development Ophthalmics 
Intermedics IOLs) A unique sae E sotto GAG 

i x ` c . Foon va. 
combination of quality, econ- Caga. Apae ee i by Pasadena, CA 91107 
omy, and convenience apse nce TEA S aE FETED (800) 423-4866 (818) 796-0281 


Healon* and ViscoLens” are registered trademarks of Pharmacia, Inc. 
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11TH ANNUAL 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 
MARCH 2-7, 1987 


CO-SPONSORED BY 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 
DEPARTMENT OF OPHTHALMOLOGY 
HERMANN EYE CENTER 


FUNDAMENTALS AND PRINCIPLES OF OPHTHALMOLOGY 
EMBRYOLOGY AND DEVELOPMENTAL ANOMALIES - Richard S. Ruiz, M.D. 
PHARMACOLOGY - Geoffrey J. Gladstone, M.D. 
IMMUNOLOGY - Jeffrey D. Lanier, M.D. 
ERG, EOG AND ULTRASOUND - Thomas C. Prager, Ph.D. 
OPTICS, REFRACTION AND CONTACT LENSES - Jack T. Holladay, M.D. 
INTRAOCULAR INFLAMMATION, UVEITIS AND OCULAR TUMORS - Paul C. Salmonsen, M.D. 
RETINA AND VITREOUS - Michael A. Bloome, M.D. and Paul C. Salmonsen, M.D. 
NEURO-OPHTHALMOLOGY - Rosa A. Tang, M.D. 
BINOCULAR VISION AND OCULAR MOTILITY - Malcolm L. Mazow, M.D. 
EXTERNAL DISEASE AND CORNEA - Jeffrey D. Lanier, M.D. 
GLAUCOMA, LENS AND ANTERIOR SEGMENT TRAUMA - William E. Layden, M.D. 
ORBIT, EYELIDS AND LACRIMAL SYSTEM - Geoffrey J. Gladstone, M.D. 
OCULAR PATHOLOGY - Morton E. Smith, M.D. 


TUITION: $475.00 


RESIDENTS, FELLOWS AND PRACTICING OPHTHALMOLOGISTS 
FEE INCLUDES COURSE MANUALS, DAILY CONTINENTAL BREAKFAST, 
COCKTAIL AND DINNER PARTY 


The HOUSTON OPHTHALMOLOGY REVIEW COURSE is a 49 hour, 6 day, intensive course intended for practicing 
ophthalmologists and recent graduates of residency programs. The lectures and manuals are designed to 
provide a comprehensive and updated review. 


FOR MORE INFORMATION CONTACT: 
JACK T. HOLLADAY, M.D., COURSE DIRECTOR 
HERMANN EYE CENTER 
DEPARTMENT OF OPHTHALMOLOGY 
1203 ROSS STERLING AVENUE 
HOUSTON, TEXAS 77030 
(713) 797-1777 
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CALL SYSTEM IMPROVES PATIENT FLOW AND OFFICE 
COMMUNICATIONS WITH SIMPLE LIGHT SIGNALS. 


Expand Your Practice 
Without Extending 
Your Hours. 


The busier your office, the more 
chance there is for confused of- 
fice communications. And dis- 
organization means less time 
available for patients. A Diver- 
satronics Call System can help 
you reclaim valuable lost time 
and schedule more patients per 
day. 


The Many Benefits Of 
Call System. 


Call System can be pro- 
grammed to meet the specific 


needs of your practice. Here are 
just a few of it’s many benefits: 


@ Locate and call support per- 
sonnel immediately, quietly. 

@ You are automatically di- 
rected to your next patient 
with the Z80 Microprocessor. 

@ Staff productivity and your 
office's professional atmos- 





phere are significantly in. 
creased. 

Learn More About 

Call System. 


A Diversatronic Call System car 
be easily installed in your new o 
existing office. For full details 
contact Diversatronics today. 


CALL SYSTEM by 


diversatronics in 
1-800-345-1244 


(In PA call 1-215-356-3995) 


Call or write today for more information on the entire Call System line. 
620 Parkway, Broomall, PA 19008 (215) 356-3995 
West Coast Office: Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92649 (714) 893-4717 
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~ You’ve come 
our exception 


Now we bring you additional | 
tools of visionary excellence. 


Take the edge and grow with 
us by utilizing the latest 
technological advances in 
ophthalmic products. 








7 NOptical Radiation 
ài Corporation 


OPHTHALMIC PRODUCTS DIVISION 





E First high molecular weight, E Can be stored at room 
synthetic viscoelastic temperature—requires 
substance no refrigeration 


E Highly viscous, biologically 
compatible 


E Ability to coat lens and 
instruments while maintain- 
ing position 


CAUTION: Investigational Device Limited by Federal Law 





= 
3 
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/mm Lens 


E Provides 36% more optical 
zone than that of a 6mm optic 


E Helps reduce optical glare/ 
flare from edges, holes, and 
decentered lenses 


E UV400* protection 


One Piece Anterior 
Chamber IOL—UV19 


E Advanced loop design pro- 
vides stability, flexibility and 
discrete angle contact 


E Minimal vaulting at 2mm 
compression 


E Structurally tested for 
100,000 cycles 


E Cast molded optics with 
UV400* protection 


CAUTION: Investigational 
Device Limited by Federal Law 
to Investigational Use 





Cataract Surgery Program —presents 
Surgical options on wound size/location and 


calculates IOL power. 


Radial Keratotomy Program—provides pre- 
operative incision depth, optical zone diameter, 
number of incisions, RK re-do, astigmatic 
options (T-cut or Ruiz) and blade bias. 


Evaluation Program— provides graphic and 
printed analysis of surgeries by patient or 
composite of patients: capable of tracking 
results using a complex matrix of variables. 








ie 


These products symbolize a 
new generation of develop- 
ment now emerging from 
Optical Radiation Corporation. 


We ask that you use this 
7 i to your advantage. 






Da: ise Call toll-free 
2 23 1887. In California 


8754. 4 





F ‘Optical Radiation 
A9 Corporation 


OPHTHALMIC PRODUCTS DIVISION 


1300 0 Catia Drive 
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FIRST ANNUAL EYE SYMPOSIUM 
Jeddah—Saudi Arabia 


RECENT ADV ANCES 
ANTERIOR SEGMENT SURGERY ‘87 
February 24-26, 1987 


Sponsored by 





El Maghraby Specialist Hospital 


in collaboration with 


The Saudi Ophthalmological Society 


FACULTY 
Mansour ARMALY, M.D. Eric ARNOTT, M.D. 

Jose BARRAQUER, M.D. Slava FYODOROV, M.D. 
Louis GIRARD, M.D. Herbert KAUFMAN, M.D. 

Charles KELMAN, M.D. Jorg KRUMEICH, M.D. 

Luis RUIZ, M.D. Robert SINSKEY, M.D. 
Arthur STEELE, M.D. Stephen TROKEL, M.D. 
Akef EL MAGHRABY, M.D. Khaled TABARRA, M.D. 
Ihsan BADR, M.D. Fernando POLIT, M.D. 


The course will delineate new techniques in the surgical management of eye diseases. Subjects 
that will be covered in depth include Radial Keratotomy, Refractive Keratoplasty for Astig- 
matism, Epikeratophakia, Keratomileusis, Penetrating G Lamellar Keratoplasty, Extracap- 
sular Cataract Extraction, new Posterior Chamber Intraocular Lens Implantation. 


The symposium will be held from the 24-26th, February 1987, at the Ramada Hotel in Jeddah. 


For registration and further information please write to: 


Dr. W. Nashed, FFARCS 
EI Maghraby Specialist Hospital 
P.O. Box 7344 
Jeddah 21462, Saudi Arabia 
Tix: 404660 AMINO SJ 
Tel. 637-9557 


its new line of generic 


lmic pharmaceutical 















All a GM Complies with all ap 
generic drugs — in a product _cable FDA standa; 
line assembled specifically Certificate of anal 


and insurance availablı 
customers upon requ 


for ophthalmic use. 


Other specialties have long recog- 


nized the economics of generic Anest 
drugs. Now Spectra can offer SDS ProcParacaine 15. 
the same savings to ophthal- Anti-infec 


mologists and other eye care 
professionals, plus: 


Spectra 

quality - 

all drugs are produced under 
good manufacturing 


SPS Chlor-Amphenicol 7. 
SPS Sulfa-Cetamide 15. 
Anti-inflamma' 

SPS Dexa-Methasone 5. 
SPS Pred-Nisolone (0.125%) 5. 
SPS Pred-Nisolone (1.0%) 5. 


practices and meet the Deconges 
highest quality standards. SPS ii cites 15. 

lagn¢ 
Spectra SPS Fluresthetic 5. 
convemence -= SPS Rose-Bengal 5. 
packaging and labeling Glaucx 


has been carried out 
with you and your 
patients in mind. 


Spectra 

service — 

toll-free, direct dial 
ordering means immedi- 
ate response to your needs. 
Overnight delivery to 
many locations. 


SPS Pilo-Carpine (1.0%) 15. 
SPS Pilo-Carpine (2.0%) 15. 
SPS Pilo-Carpine (4.0%) 15. 
Intraocular Irrigating Solut 
Nutrisol 20 

Nutrisol 50 

Mydriatic Cyclopl 

SPS Atro-Pine 5. 

SPS Cyclo-Pentolate 15. 
SPS Tro-Picamide 15. 
Steroid Anti-Infec 
Combinat: 






— LA SPS Pred-Sulfa 5. 


} 


SPS Nutrisol “eaiances Salt Solution) — 


Available in 200 and 
500 ml. bottles, 


12 to the case. 


Volume discounts 
available. 









SPS Hydro-Mycin 5. 
Non-Prescrip 
SPS Extra-Tears 15. 





For more information including deta 
descriptions, summary briefs, price 
delivery, please write or call toll f 

à 1-800-225-25 
1-800-344-32 





Please send information on the following: 
CI SPS generic ophthalmic pharmaceuticals 
C] SPS Nutrisol (Balanced Salt Solution). 

My anticipated usage is 


..__ > | Saar 


ore ee ee ee Be eS | Pharmaceutical Services, Inc. 
City State Zip | Hanover Business Park 
oe ee A O T AE EE oa See 155 Webster Street 


tn EPEN EE eke E re ae ae A Hanover, MA 02339 _ 
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THE AMERICAN SOCIETY OF CATARACT AND REFRACTIVE 
SURGERY (ASCRS) 


and 
THE AMERICAN SOCIETY OF OPHTHALMIC 
ADMINISTRATORS (ASOA) 


(A Division of ASCRS) 


PRESENTS 


THE SYMPOSIUM ON CATARACT, IOL AND 


REFRACTIVE SURGERY 
April 6, 7, 8, 9 and 10, 1987 
Marriott's Orlando World Center 
in the Magical Kingdom of 
Orlando, Florida 


e Doctors update skills through: 
— Over 12 Symposia and 100 paper presentations 
— Hands-on Wet Labs for Radial Keratotomy and Epikeratophakia 
— Over 40 courses with individualized instruction 
— 4th Annual Film Festival and Awards 
— Exhibits displaying the latest in ophthalmic technology, services and supplies 


e Nurses and Technicians Program 
— Presentations and courses in subjects such as postoperative visual acuity, automated 
perimetry, practical refraction, refractive surgery and updates on laser technology. 


e ASOA Program 
— Key speakers from the Health Care Financing Administration and the Department of pr 
— Round table discussions by and for administrators on HMOs, PPOs and reimbursement 
tips. 


PLUS: «.: 


e Family Oriented Activities and Services 
— Child Care Services with programs designed for ages 3-15 
— Sporting Events (golf, tennis, mini marathons) 
— Disney World Epcot Center, Magical Kingdom and much more within minutes of the hotel. 


e Five meeting days with afternoons open for recreational activities. 


Program Chairpersons 
Manus C. Kraff, M.D. — M.D’s and ASOA's Program 
Mary Jo Field, R.N. — Nurse's and Technician’s Program 


Sponsored by ASCRS and ASOA 
3700 Pender Drive, Suite 108, Fairfax, VA 22030 
ASCRS (703) 591-2220 / ASOA (703) 591-2222 


REGISTRATION INFORMATION MAILED IN NOVEMBER. . . 
























435 N. Michigan, Suite 141 





Disclosure Statement and Copyright Transfer 


This disclosure statement and copyright transfer must be signed by each author and included with the 
manuscript at the time of submission. No article or letter will be processed until the signed statement and 
transfer has been received. 


Disclosure Statement 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL OF 
OPHTHALMOLOGY. The undersigned confirm that the written narration, the data, and the illustrations have not 
been previously published, have not been simultaneously submitted for publication, will not be submitted for 


publication while this work is under consideration, and are not subject to copyright or other rights except those. S 
of the authors. The authors further confirm that variations of the narration, variations of the data, variations of | > 
the illustrations, or variations of interpretation have not been submitted for publication and will not be. 
submitted for publication while this work is under consideration by or, if accepted, prior to publication in THE o°. 
AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the material has not and will not be the topic of news o 


interviews or press releases. be 

The authors further confirm that the narration, the illustrations, the data, or variations thereof have not been. 
the topic of distribution by auditory or visual reproduction including video tapes, cassettes, or records. They ` 
further confirm that these materials have not been the topic of a lecture, radio or television broadcast, ora poster _ 
exhibit, except as indicated. They further confirm that the narration or portions of it, the data, or portions of ` 
them, and the illustrations, have been presented at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or execution of the 
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Complete disclosure of any proprietary interests such as patent rights, commercial financial support, 
commercial consultation fees, or related equity ownership, must be provided in a separate statement. 
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Wayne State University 
school of Medicine 


10th Annual 
OPHTHALMOLOGY REVIEW COURSE 
March 12-17, 1987 


KRESGE EYE INSTITUTE 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


COURSE DIRECTORS: 
FRANK A. NESI, M.D. THOMAS C. SPOOR, M.D. 


OPTICS/ REFRACTION David L. Guyton, M.D. 
UVEITIS AND IMMUNOLOGY _—_—— — ——— Henryl. Kaplon, M.D. 
CORNEA AND EXTERNAL DISEASES _—__————————————— Bartly J. Mondino, M.D. 
PHARMACOLOGY —_———————————— Joel5. Mindel, M.D., Ph.D. 
OCULAR MOTILITY Albert W. Biglon, M.D. 
OCULAR PATHOLOGY _—_——_——— ————————————— Ralph). Eagle, Jr., M.D. 
NEURO-OPHTHALMOLOGY _—_——— SSC oN A. McCrary, M.D. 
RETINA AND VITREOUS —_——— —————————————————— MichaelTrese, M.D. 
EYELIDS Frain A. Nesi, M.D. 
ORBIT AND LACRIMAL ss Ci‘ ThomasC. Spoor, M.D. 
TUITION: 


$550 Practicing Ophthalmologists + $400 Residents and Fellows 
Fee includes course syllabus, daily coffee breaks and lunch. The KEI Basic and Clinical Review Cours 
is an intensive 6-day course designed to provide a comprehensive current review of ophthaimoloc¢ 
The content and design of the course assures its usefulness as a review for the practicing ophthalmc 
ogist and as a review and supplement to residency training. The course will again be held at th 
Hotel Pontchartrain, Detroit, Michigan. 


< KRESGE EYE INSTITUTE FOR MORE INFORMATION CONTACT: 

B | Division of Continuing Medical Education 
Wayne State University School of Medicine 
4201 St. Antoine, 4H 
Detroit, Michigan 48201 
(313) 577-1180 








-No One Sells More 


Than Lombart. 
No One. 


There Must Be A Reason... 


LOMBART 
INSTRUMENT 











800/537- 202 














(polymyxin B-bacitracin) 


DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- 
tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus 
influenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- 
ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin 
B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in 
those individuals who have shown hypersensitivity to any of its components. WARNINGS: 


Copyright 1985 Burroughs Wellcome Co. All rights reserved. 


ar mamma 


We 
POLYSPORIN 










[J Broad spectrum 
antimicrobial coverage 


E Neomycin-free 
and preservative-free 


Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
cluding fungi. Appropriate reyp should 

be taken if this occurs. DOSAGE AND 

ADMINISTRATION: Apply the ointment hua’ Burroughs Wellcome Co. 

every 3 or 4 hours, depending on the sever- 3030 Cornwallis Road 

ity of the infection. HOW SUPPLIED: Tube Wellcome! Research Triangle Park, NC 27709 


of 1% oz. with ophthalmic tip. 
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BASIC SCIENCE COURSE IN 
OPHTHALMOLOGY 





THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 5-30, 1987 
EIGHTEENTH ANNUAL SESSION 
Location: U.T. Medical School 


This course consists of lectures, laboratory discussion and demonstrations by an 
experienced facuity of ophthalmologists and basic scientists. It is directed towards 
the requirements of residents and prospective residents in ophthalmology. l 


THE CURRICULUM INCLUDES: 
ANATOMY NEURO-OPHTHALMOLOGY 
BIOCHEMISTRY OPTICS 
EMBRYOLOGY AND GENETICS PATHOLOGY 
EXTERNAL DISEASE PHARMACOLOGY 
GLAUCOMA PHYSIOLOGY 
IMMUNOLOGY REFRACTION 
MEDICAL OPHTHALMOLOGY RETINOPATHY 
MOTILITY VISUAL FIELDS 


Tuition is $1300. For further information and application forms, please write to: Basic 

Science Course in Ophthalmology, Hermann Eye Center, 1203 Ross Sterling Avenue, 

Houston, Texas 77030 or call: (713) 797-1777 ext. 308/309 or (713) 792-5920. 
REGISTRATION WILL BE LIMITED. 


There’s no substitute for experience. 


Timootlic 


(TIMOLOL MALEATE! MSD) 
STERILE OPHTHALMIC SOLUTION 


For the majority of patients with chronic open-angle glaucoma or 
elevated IOP who are at sufficient risk to require therapy. 





New long-term dat 













Highly effective long-term control of IOP. 


No evidence of tachyphylaxis or tolerance. 


Efficacy findings based on clinical studies with TIMOPTIC® (Timolol Maleate, 
MSD), lasting from one month to over three years, reveal a significant reduction 
in IOP and no tendency for IOP to drift upward with extended treatment. * 
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n? 1985 1103 830 442 318 165 18 
mean 277 19.7 19.6 19.5 19.4 18.8 18.8 





‘All geben did not contribute data at all time points because the trials varied in 
length and not all patients were evaluated at each time period. The measurement at 
each time period represents the mean IOP of all patients available. 





Unsurpassed ocular tolerability. 


Ocular tolerability profile similar to placebo. 


In clinical trials, lasting from one month to over three years, the incidence of 
ocular side effects with TIMOPTIC was comparable to placebo.* 


Percentage of patients using TIMOPTIC or placebo peers the following symptoms:* 


TIMOPTIC 
| | (n=1896) 





65.5 69.5 19.1 18.3 109 98 86 7.3 7.724 11.6 49 15.1 9.8 7.4 3.7 


Note: In general, TIMOPTIC was administered for much longer periods of time than was placebo. 


se tables reflect data from studies included in the original NDA for TIMOPTIC a 
dies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on diheieri: 


DP and on change in visual fields. These studies are intended to have patients under cheer vation” 
p to six years with evaluations at three- to four-month intervals. 
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Low incidence of systemic reactions. 


During the clinical trials of TIMOPTIC, lasting from one month to over three years, 
40 of 2,217 patients (2%) reported an adverse cardiovascular effect. Twenty-four 
patients (1%) reported an adverse respiratory effect.* 


of these patients 
reported no cardiovascular side effects 


of these patients 
reported no respiratory difficulties 


*These tables reflect data from studies included in the original NDA for TIMOPTIC and from ongoing 
studies aimed at assessing the effects of TIMOPTIC, pilocarpine, or of no treatment on long-term contra 
of IOP and on change in visual fields. These studies are intended to have patients under observation 
for up to six years with evaluations at three- to four-month intervals. 


For the majority of patients with chronic 
open-angle glaucoma or elevated IOP who 
are at sufficient risk to require therapy. 


There's no substitute for 


plic 


(TIMOLOL MALEATEIMSD) 
STERILE OPHTHALMIC SOLUTION 


TIMOPTIC is contraindicated in patients with bronchial asthma, a history 
of bronchial asthma, or severe chronic obstructive pulmonary disease (see 
WARNINGS); sinus bradycardia; second- and third-degree atrioventricular 
block; overt cardiac failure (see WARNINGS); cardiogenic shock; and 
hypersensitivity to any component of this product. 


For a Brief Summary of Prescribing Information, please see last page of 
this advertisement. 





There's no substitute for 


Timootic 


(TIMOLOL MALEATE! MSD) 
STERILE OPHTHALMIC SOLUTION 





How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day 


How to transfer from a single antigiaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction of 
IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s) 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma or with a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS); sinus bradycardia; 
second- and third-degree atrioventricular block; overt cardiac failure (See WARNINGS); cardiogenic shock; 
hypersensitivity to any component of this product. 

WARNINGS: As with other topically applied ophthalmic drugs, this drug may be absorbed systemically 
The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may 
occur with topical administration. For example, severe respiratory reactions and cardiac reactions, 
including death due to bronchospasm in patients with asthma, and rarely death in association with cardiac 
failure, have been reported following administration of TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure Sympathetic stimulation may be essential for support of the circulation in individuals with 
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure 

In Patients Without a History of Cardiac Failure continued depression of the myocardium with 
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE (e.g., 
CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPASTIC DISEASE 
OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA OR A HISTORY OF 
BRONCHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CONTRAINDICATIONS), SHOULD 
IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. However, if TIMOPTIC is necessary 
in such patients, then the drug should be administered with caution since it may block bronchodilation 
produced by endogenous and exogenous catecholamine stimulation of beta, receptors 

Major Surgery The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in 
surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have been subject 
to protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat 
has also been reported. For these reasons, in patients undergoing elective surgery, some authorities 
recommend gradual withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient 
doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol (see OVERDOSAGE) 
Diabetes Mellitus Beta-adrenergic blocking agents should be administered with caution to patients 
subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the 
signs and symptoms of acute hypoglycemia 

Thyrotoxicosis Beta-adrenergic blocking agents may mask certain clinical signs (e.g.. tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid 
abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 


PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and TIMOPTIC 
should be observed for a potential additive effect either on the intraocular pressure or on the known 
systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 
these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
symptoms suggesting reduced cerebral blood flow develop following initiation of therapy with TIMOPTIC, 
alternative therapy should be considered. 

Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness consis- 
tent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has 
been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic 


cumntame 


in patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the angle. 
This requires constricting the pupil with a miotic. TIMOPTIC* (Timolol Maleate, MSD) has little or no effect 
on the pupil. When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure glaucoma, it 
should be used with a miotic and not alone. 

As with the use of other antigiaucoma drugs, diminished responsiveness to TIMOPTIC after prolonged 
therapy has been reported in some patients However, in one long-term study in which 96 patients have 
been followed for at least 3 years, no significant difference in mean intraocular pressure has been 
observed after initial stabilization 
Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis resulting 
from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally 

Close observation of the patient is recommended when a beta blocker is administered to patients 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effects and the 
production of hypotension and/or marked bradycardia, which may produce vertigo, syncope, or postural 
hypotension 

Caution should be used in the coadministration of beta-adrenergic blocking agents, such as TIMOPTIC, 
and oral or intravenous calcium antagonists, because of possible atrioventricular conduction distur- 
bances, left ventricular failure, and hypotension. In patients with impaired cardiac function, coadministra- 
tion should be avoided 

The concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may 
have additive effects in prolonging atrioventricular conduction time 
Pregnancy: There are no adequate and well-controlled studies in pregnant women. TIMOPTIC should be 
used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing infants, a 
decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the 
importance of the drug to the mother 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and 
well-controlled studies 

Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC 
topically in studies lasting one and two years respectively 

Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol maleate in rats, 
there was a Statistically significant (P50.05) increase in the incidence of adrenal pheochromocytomas in 
male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/day). Similar 
differences were not observed in rats administered doses equivalent to 25 or 100 times the maximum 
recommended human oral dose. In a lifetime oral study in mice, there were statistically significant 
(P<0.05) increases in the incidence of benign and malignant pulmonary tumors and benign uterine polyps 
in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a significant increase in 
mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated with elevations in serum 
prolactin which occurred in female mice administered timolol at 500 mg/kg, but not at doses of 5 or 50 
mg/kg/day. An increased incidence of mammary adenocarcinomas In rodents has been associated with 
administration of several other therapeutic agents which elevate serum prolactin, but no correlation 
between serum prolactin levels and mammary tumors has been established in man. Furthermore, in adult 
human female subjects who received ora! dosages of up to 60 mg of timolol maleate, the maximum 
recommended human oral dosage, there were no clinically meaningful changes in serum prolactin. 

There was a Statistically significant increase (P0.05) in the overall incidence of neoplasms in female 
mice at the 500-mg/kg/day dosage level Timolol maleate was devoid of mutagenic potential when 
evaluated in vivo (mouse) in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in 
vitro in a neoplastic cell transformation assay (up to 100 ug/mL). In Ames tests the highest concentrations 
of timolol employed, 5000 or 10,000 ug/plate, were associated with statistically significant elevations 
(Ps0.05) of revertants observed with tester strain TA100 (in seven replicate assays) but not in the 
remaining three strains. In the assays with tester strain TA100, no consistent dose response relationship 
was observed, nor did the ratio of test to control revertants reach 2. A ratio of 2 is usually considered the 
criterion for a positive Ames test 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses 
up to 150 times the maximum recommended human oral dose 
ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following adverse 
reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 1978 or 
since the drug has been marketed 


BODY AS AWHOLE SKIN ENDOCRINE 
Headache, asthenia Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 
Bradycardia, arrhythmia, rash; urticaria diabetics (see WARNINGS) 
hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 
block, cerebral vascular Bronchospasm Signs and symptoms of ocular 
accident, cerebral ischemia, (predominantly in patients irritation, including conjunctivitis, 
congestive heart failure, with preexisting blepharitis, keratitis, blepharop- 


palpitation, cardiac arrest bronchospastic disease), tosis, decreased corneal sensitiv- 


DIGESTIVE respiratory failure, dyspnea ity, visual disturbances including 
Nausea. refractive changes (due to with- 
NERVOUS SYSTEM/ drawal of miotic therapy in some 

PSYCHIATRIC cases), diplopia, ptosis 


Dizziness, depression, 
increase in Signs and symp- 
toms of myasthenia gravis 


Causal Relationship Unknown. The following adverse effects have been reported and a causal 
relationship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascular 
Hypertension, chest pain; Digestive: Dyspepsia, anorexia, dry mouth; Nervous System/Psychiatric 
Behavioral changes including confusion, hallucinations, anxiety, disorientation, nervousness, somno- 
lence, and other psychic disturbances; Skin: Alopecia; Special Senses: Aphakic cystoid macular edema; 
Urogenital: Retroperitoneal fibrosis, impotence 

The following additional adverse effects have been reported in clinical experience with oral timolol 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, pulmonary edema 
(nonfatal), cardiac failure, heart rate <40 beats/minute, worsening of angina pectoris, worsening of 
arterial insufficiency, AV block, sinoatrial block, Raynaud's phenomenon, vasodilatation; Digestive. 
Gastrointestinal pain, hepatomegaly, vomiting, diarrhea; Hematologic: Nonthrombocytopenic purpura; 
Endocrine: hyperglycemia, hypoglycemia, Skin: Pruritus, skin irritation, increased pigmentation, sweating, 
cold hands and feet; Musculoskeletal: Arthralgia, claudication; Nervous System/Psychiatric: Vertigo, 
paresthesia, local weakness, decreased libido, nightmares, insomnia, diminished concentration; Respira- 
tory: Rales, cough, bronchial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: Urination 
difficulties 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with other 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol maleate: 
Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, thrombocyto- 
penic purpura; Nervous System: Reversible mental depression progressing to catatonia, an acute 
reversible syndrome characterized by disorientation for time and place, short-term memory loss, 
emotional lability, slightly clouded sensorium, and decreased performance on neuropsychometrics, 
Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with respiratory 
distress; Urogenital: Peyronie's disease. 

There have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, otitis 
and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. This 
syndrome has not been reported with timolol maleate. 

HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. Both 
are available in 5-mL, 10-mL and 15-mL plastic OCUMETER™ ophthalmic dispensers with a controlled 
drop tip 

Storage: Protect from light. Store at room temperature 


M S D *The maximum recommended single oral dose is 30 mg of timolol 
One drop of TIMOPTIC 0.5% contains about 1/150 of this dose which is about 0.2 mg 
sa nm a 
MERCK For more detailed information, consult your MSD 
RP Representative and the Prescribing Information. 
SHA Merck Sharp & Dohme, Division of Merck & Co., INC., 


DOHME west Point. PA 19486. 1185(DC7046021) 
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periorms like 


Healon 
(Sodium hyaluronate) 


Use in over 4,000,000 eyes _ 
documents its value, versatility, 
safety and efficacy. 


Routine or complex... | 
every case deserves Healon’ 


*In a recent survey, 92% of ophthalmic surgeons indicated they use Healon’” 
(Data on file, Pharmacia Inc). 





Advancing Ophthalmology Through Innovation 


Please see following page for summary of product information. 


Federal law restricts this device to sale by or on 
the order ofa physician. 
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Healon® (sodium hyaluronate) 

Summary of Product Information 

USES 

Healon® is indicated for use asa surgical aid in cataract extraction 


(intra- and extracapsular), IOL implantation, corneal transplant, 
glaucoma filtration and retinal attachment surgery. 


In surgical procedures in the anterior segment of the eye, instilla- 
tion of Healon® serves to maintain a deep anterior chamber 
during surgery, allowing for efficient manipulation with less 
trauma to the corneal endothelium and other surrounding tissues. 


Furthermore, its viscoelasticity helps to push back the vitreous 
face and prevent formation ofa postoperative flat chamber. 


In posterior segment surgery Healon® serves as a surgical aid to 
gently separate, maneuver and hold tissues. Healon™ creates a 
clear field of vision thereby facilitating intra- and postoperative 
inspection of the retina and photocoagulation. 
CONTRAINDICATIONS 

At present there are no known contraindications to the use of 
Healon® when used as recommended. 


PRECAUTIONS 
Those normally associated with the surgical procedure being 
performed. 


Overfilling the anterior or posterior segment of the eye with 
Healon® may cause increased intraocular pressure, glaucoma, or 
other ocular damage. 


Postoperative intraocular pressure may also be elevated as a result 
of pre-existing glaucoma, compromised outflow, and by operative 
procedures and sequelae thereto, including enzymatic zonulysis, 
absence of an iridectomy, trauma to filtration structures, and by 
blood and lenticular remnants in the anterior chamber. Since the 
exact role of these factors is difficult to predict in any individual 
case, the following precautions are recommended: 

— Don't overfill the eye chambers with Healon® (except in glau- 
coma surger y—see Application section). 

— In posterior segment procedures in aphakic diabetic patients 
special care should be exercised to avoid using large amounts of 
Healon® 

— Remove some of the Healon® by irrigation and/or aspiration at 
the close of surgery (except in glaucoma surgery—see Applica- 
tion section). 

— Carefully monitor intraocular pressure, especially during the 
immediate postoperative period. If significant rises are ob- 
served, treat with appropriate therapy. 


Care should be taken to avoid trapping air bubbles behind 
Healon® 


Because Healon® is a highly purified fraction extracted from 
avian tissues and is known to contain minute amounts of protein, 
the physician should be aware of potential risks of the type that 
can occur with the injection of any biological material. 


Because of reports of an occasional release of minute rubber 
particles, presumably formed when the diaphragm is punctured, 
the physician should be aware of this potential problem. Expressa 
small amount of Healon® from the syringe prior to use, and 
carefully examine the remainder as it is injected. 


Avoid reuse of cannulas. Ifreuse becomes necessary, rinse cannula 
thoroughly with sterile distilled water. 


Sporadic reports have been received indicating that Healon® may 
become “cloudy” or forma slight precipitate following instillation 
into the eye. The clinical significance of these reports, if any. is not 
known since the majority received to date do not indicate any 
harmful effects on ocular tissues. The physician should be aware 
of this phenomenon and, should it be observed, remove the cloudy 
or precipitated material by irrigation and/or aspiration. 


In vitro laboratory studies suggest that this phenomenon may be 
related to interactions with certain concomitantly administered 
ophthalmic medications. 


Use only if solution is clear. 
ADVERSE REACTIONS 
Healon® is extremely well tolerated after injection into human 


eyes. A transient rise of intraocular pressure postoperatively has 
been reported in some cases. 


In posterior segment surgery intraocular pressure rises have been 
reported in some patients, especially in aphakic diabetics, after 
injection of large amounts of Healon® 

Rarely, postoperative inflammatory reactions (iritis, hypopyon) 
as well as incidents of corneal edema and corneal decompensation 
have been reported. Their relationship to Healon® has not been 
established. 


HOW SUPPLIED 

Healon® isa sterile, nonpyrogenic, viscoelastic preparation sup- 
plied in disposable glass syringes, delivering 2.0 ml, 0.75 ml or 0.4 
ml sodium hyaluronate (10 mg/ml) dissolved in physiological so- 
dium chloride-phosphate buffer (pH 7.0-7.5). Each ml of Healon® 
contains 10 mg of sodium hyaluronate, 8.5 mg of sodium chloride, 
0.28 mg of disodium hydrogen phosphate dihydrate, 0.04 mg of 
sodium dihydrogen phosphate hydrate and q.s. water for injection. 
US.P. Healon® syringes are terminally sterilized and aseptically 
packaged. 

Refrigerated Healon® should be allowed to attain room tempera- 
ture (approximately 30 minutes) prior to use. 

For intraocular use. 

Store at 2-8°C. 

Protect from freezing. 

Protect from light. 

CAUTION 

Federal law restricts this device to sale by or on the order of a 
physician. 


MANUFACTURED BY For: Pharmacia Inc. 
Pharmacia AB Ophthal mics Division 
Uppsala, Sweden Piscataway, N.J. 08854 


Revised: February 1986 
Healon is covered by 
US. patent 4, 141, 973, 1979 


Pharmacia 


800 Centennial Avenue 
Piscataway, New Jersey O8854 


THE EYE RESEARCH INSTITUTE 
OF RETINA FOUNDATION 


POSTGRADUATE MEDICAL 
INSTITUTE 


BOSTON 


announce 


THE 16TH ANNUAL COURSE IN PRACTICAL 
ASPECTS OF PHOTOCOAGULATION 


MARCH 19, 20, 21, 1987 


The curriculum will encompass both the fundamental 
and practical aspects of argon, krypton, and neodymi- 
um-YAG laser photocoagulation. It will consist of lec- 
tures, clinical demonstrations, small seminars, and per- 
sonal use of instruments. 


LECTURE SUBJECTS INCLUDE: 


Effects of photocoagulation on ocular tissue 
Principles/techniques of photocoagulation 

Fluorescein angiography as related to photocoagulation 
Diseases treated by photocoagulation 
Clinical results of treatment 
Complications of photocoagulation 
Potential new uses for lasers 

Clinical demonstrations 


FACULTY: 


C. Davis Belcher, III, M.D. Kent P. Pflibsen, Ph.D. 
Sheldon M. Buzney, M.D. Ronald C. Pruett, M.D. 
Francois DeLori, Ph.D. Charles L. Schepens, M.D. 
Stephen R. Depperman, M.D. Richard J. Simmons, M.D. 
H. MacKenzie Freeman, M.D. Omah Singh, M.D. 
Tatsuo Hirose, M.D. John V. Thomas, M.D. 
Alex Jalkh, M.D. Felipe |. Tolentino, M.D. 
J. Wallace McMeel, M.D. Clement L. Trempe, M.D. 
John J. Weiter, M.D. 


REGISTRATION: FULL COURSE. .........0.0000.. $450. 
DIDACTIC SESSION ONLY ........ $250. 
ACCREDITATION: This course is accredited for 16 hours in 
Category | toward the AMA Physician's 

Recognition Award. 


INFORMATION: 


J. WALLACE MCMEEL, M.D. 
100 CHARLES RIVER PLAZA 
BOSTON, MA 02114 
617/523-7810 
ATTN: MS. J. CERONE 
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microsurgical systems 
























optics. fully configured for 
ophthalmic surgery. 

New ZMS-101 

Zeiss retinal _ advertcad SVOI 

protection device. ZMS-102 

‘ Advanced system 

New and beam splitter. 

easy-to-order ZMS 

systems. for hoor te 
and office. 

New _ ZMS-104 

significant Basic system with 


5-step magnification 
and motorized focus. 


cost savings. 


For additional information 
on the ZMS Series, 
contact your Zeiss dealer 
For the name of the 
Zeiss dealer nearest you, 
write or call: 
Car! Zeiss, Inc., 
One Zeiss Drive, 
Thornwood, NY 10594 


= (800) 522-5204 
a INNY. State: (914) 681-7768 
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Expanding the Supply of Cornea 
Donors 

The current supply of donated corneas can be 
safely expanded by accepting donors who had 
been on mechanical ventilators, welcome news 
for the 5,000 people who waited in vain last 
year for needed cornea transplants. 

Ophthalmologist John A. Seedor, M.D., said 
that using such corneal tissue can increase the 
donor supply by 12% in the Atlanta area alone. 
Thousands of people in the U.S. have scarred 
corneas as a result of accidents, infections, or 
congenital disorders, Dr. Seedor said, and in- 
creasing the availability of corneas for trans- 
plant could mean saving their eyesight. 

Estimates are that in 1985 more than 26,000 
cornea transplants were performed in the U.S., 
but an additional 5,000 people were unable to 
receive corneas due to a shortage of transplant 
tissue. According to the Eyebank Association 
of America, the number of cornea transplants 
has quadrupled over the past ten years, a rise 
which is expected to continue as surgical tech- 
niques become more refined. 

Dr. Seedor, associate in ophthalmology, 
Emory University, Atlanta, studied 85 patients 
who had received corneal tissue from ven- 
tilator-supported donors who had died as the 
result of catastrophic injury or illness. “We 
found no increase in incidence of postoperative 
infection or graft failure among corneas ob- 
tained from this source,” Dr. Seedor said. 

“The Eyebank Association of America recom- 
mends caution in using tissue from donors on 
all life-support systems, since many had been 
suffering from a wide range of diseases,” Dr. 
Seedor said. “Our results, however, show that 
corneas from a certain category of these 
patients—otherwise healthy individuals who 
died from car accidents, for example—can be 
safely transplanted.” 


Laser Therapy Slows Central 
Vision Loss in Retinitis 
Pigmentosa 

Laser therapy has successfully slowed or im- 
proved the loss of central vision in people 
suffering secondary complications from retini- 
tis pigmentosa, a progressive eye disease that 
has been unresponsive to any form of treat- 
ment. 

In a recent study conducted by ophthalmolo- 
gist Paul A. Blacharski, M.D., all 16 eyes treat- 
ed by laser surgery improved or stabilized. 

Laser treatment cannot reverse the damage 
already caused by the disease, but can improve 
the loss of central vision caused by macular 
edema, a complication of retinitis pigmentosa. 

The 16 patients in the study were treated for 
macular edema, a complication of retinitis pig- 
mentosa which causes swelling in the central 
portion of the eye’s retina. Laser therapy was 
applied to one eye of each of the 16 patients, 
while the other eye was left untreated. 

“Six treated eyes actually experienced an 
improvement in visual acuity, but seven of the 
untreated eyes lost one or two lines of vision,” 
said Dr. Blacharski, director of the vitreous/ 
retinal service at the U.S. Naval Hospital, San 
Diego. The patients, all of whom received one 
laser treatment, were examined for an average 
of 12.2 months, with the longest follow-up 
period being 21 months. 


Extended-Wear Lenses Need 
Proper Care 
Corneal ulcers have increasingly occurred in 
people using extended-wear contact lenses, but 
the reasons are unclear. Are consumers mis- 
handling the lenses, or are certain harmful 
bacteria specifically attracted to the lenses? 
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Many ophthalmologists, including Peter R. 
Laibson, M.D., believe that both factors con- 
tribute to the complications associated with 
extended-wear lenses. 

“Over the past few years there has been a 
dramatic rise in corneal ulcers among the three 
to four million people who use extended-wear 
lenses,” said Dr. Laibson, professor of oph- 
thalmology, Thomas Jefferson University, and 
director of cornea services, Wills Eye Hospital, 
Philadelphia. 

Contamination of cleaning solutions and im- 
proper lens care may be contributing factors, 
but many patients become infected during peri- 
ods when they do not handle the lenses, Dr. 
Laibson said. 

“We aren’t certain if bacterial ulcers, which 
may scar the transparent cornea, are caused by 
debris deposits which normally accumulate on 
the lens surface, or whether the lens is some- 
how altering the cornea’s natural resistance to 
infection,” he said. 

Extended-wear lenses have been approved 
by the Food and Drug Administration for con- 
tinuous wear up to 30 days. But there is consid- 
erable variation from patient to patient in how 
long the lenses can be tolerated without harm- 
ful effects, Dr. Laibson said, and he recom- 
mends removing them at least weekly for ap- 
propriate sterilization. Of equal concern to 
ophthalmologists is that extended-wear lenses 
be properly fitted in the first place. 

“The lenses can be very effective and safe, 
but they must be carefully selected by a knowl- 
edgeable eye care professional, and the patient 
must be instructed in proper lens care, and 
monitored through periodic medical eye exami- 
nations,” Dr. Laibson said. “If problems occur, 
such as ‘red’ eye, irritation or pain, the lens 
should be removed immediately until examina- 
tion by the lens dispenser or, if the problem 
persists for more than 24 hours, by an ophthal- 
mologist.”’ 


Dangerous Eye Infection Triggered 
by Tiny Amoeba 

Diagnosis and treatment of Acanthamoeba ker- 
atitis has proven difficult, but ophthalmolo- 
gists are continuing to identify and publicize 
preventive measures for this dangerous corneal 
infection, which is affecting an increasing num- 
ber of contact lens wearers. 


Among 50 cases documented nationwide, the 
infection seems to be most common in patients 
using daily wear soft lenses, although cases 
also have been identified in extended-wear and 
hard lens users. Acanthamoeba keratitis pene- 
trates the cornea, the transparent outer cover- 
ing of the eye, causing severe inflammation and 
pain, and resulting in a permanently scarred 
cornea. 

The amoeba, commonly found in fresh water 
and soil, had previously been identified as the 
cause of a rare eye infection, until the Centers 
for Disease Control reported 24 cases of Acanth- 
amoeba infection in just nine months between 
1985 and 1986. Twenty of those cases involved 
contact lens wearers. 

Ophthalmologists suspect that the increase 
corresponds to the dramatic rise in contact lens 
use, from 14.5 million wearers in 1980 to 23.1 
million in 1985. In the majority of the 24 cases, 
the Acanthamoeba infection was traced to home- 
made saline and enzymatic cleaning solutions. 

“Patients had made saline solutions with salt 
tablets and distilled water, and had also used 
the distilled water in their enzymatic solu- 
tions,” said Denis M. O'Day, M.D., member of 
the Academy’s public health committee and 
professor of ophthalmology, Vanderbilt Uni- 
versity, Nashville. “Distilled water is not ster- 
ile and can become contaminated with bacteria, 
fungus and Acanthamoeba.” 

Dr. O'Day and his colleagues recommend 
that contact lens wearers: 


follow manufacturers’ instructions regarding 
lens care; 

use preserved saline solution rather than 
homemade solutions; 

substitute preserved saline solution for dis- 
tilled water when making enzymatic solutions; 

wash hands thoroughly before handling 
lenses; 

and never use saliva or tap water to clean 
lenses. 


Preventive measures are especially important 
since diagnosis and treatment of the acanth- 
amoeba has been difficult. “In the earlier cases, 
the amoeba was not easily identified because it 
resembles other infections, such as corneal her- 
pes simplex virus,” Dr. O’Day said. 

“In addition, not every laboratory can per- 
form the special procedure required to make a 
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correct diagnosis. Ophthalmologists must spe- 
cifically alert the laboratory when they suspect 
acanthamoeba so it can be properly cultured,” 
he said. Medical management is further com- 
plicated by resistance of the organism to most 
commonly used antibiotics. 

Dr. O’Day emphasizes that if eye problems 
develop, contact lens wearers should immedi- 
ately remove the lens and bring all solutions, 
lenses and storage cases to an ophthalmologist 
for examination and testing. “A long delay in 
diagnosis and treatment can result in perma- 
nent scarring or blindness,” said Dr. O'Day. 
“You don’t want to take a chance with your 
eyes.” 


Saving the Sight of Premature 
Infants 

Timely retinal surgery can save the vision of 
premature infants who are at risk of develop- 
ing glaucoma, according to ophthalmologist 
Zane F. Pollard, M.D. 

In a study of 16 premature infants, Dr. Pol- 
lard noted the development of glaucoma, 
which resulted from retinopathy of prematuri- 
ty, an eye disease which affects about 2,000 
premature infants born in the U.S. each year. 
The National Eye Institute estimates that in- 
fants suffering from retinopathy of prematurity 
will lose a significant part of their vision, with 
about 500 becoming totally blind. 

“Treatment must begin immediately on the 
underdeveloped retina in order to prevent 
glaucoma and other complications, said Dr. 
Pollard, chief of ophthalmology at Scottish-Rite 
Hospital, Atlanta. “After a premature infant 
develops glaucoma, you can’t do much to save 
vision, except remove the lens in order to avoid 
the damaging effects of high eye pressure.” 

Retinopathy of prematurity can be surgically 
treated with cryotherapy, which involves freez- 
ing the outer edge of the retina to prevent 
further blood vessel formation. The National 
Eye Institute is currently conducting a two-year 
national study of about 6,000 retinopathy of 
prematurity infants to assess the effectiveness 
of cryotherapy. 


Boxing Can Cause Internal Eye 
Problems 
Ever since boxer Sugar Ray Leonard returned 
to the ring following surgery for a detached 
retina, there has been increased interest in 


whether boxing can cause irreparable physical 
damage to fighters who routinely endure blows 
to the head. 

In a recent study of 74 professional boxers, 
ophthalmologist Vincent J. Giovinazzo, M.D., 
has found an “alarmingly” high incidence of 
eye problems, and a correlation between the 
number of matches lost and the amount of eye 
injury suffered. 

Ophthalmologists found that more than half 
the boxers examined had eye abnormalities, 
including retinal and macular disorders and 
early cataracts. 

“The diagnosed conditions were treatable, 
and all the boxers were able to return safely to 
the ring without suffering a significant loss in 
vision,” said Dr. Giovinazzo, assistant attend- 
ing surgeon at Manhattan Eye, Ear and Throat 
Hospital, New York City. “These problems 
weren't serious in their early stages,” he said, 
“but they could have escalated with time and 
continued aggravation.” 

The research represents the first large, con- 
trolled study on boxing which reveals that the 
sport can indeed damage the eyes. Among the 
surprising findings was the incidence of early 
cataracts, a clouding of the eye’s lens that 
normally occurs among older people. Cataracts 
can result froma hard blow, puncture, or other 
traumatic eye injury which damages the eye's 
lens. 

The 74 boxers, who had no complaints of 
visual problems, were referred to the ophthal- 
mologists by the New York State Athletic Com- 
mission. The boxers voluntarily participated in 
the study, which compared their eye condi- 
tions with those of college varsity athletes who 
engaged in a variety of sports activities. 

Dr. Giovinazzo and his colleagues have 
urged the New York State Athletic Commission 
to require annual medical eye exams for all 
boxers, a recommendation supported by the 
commission’s medical advisory board. The 
ophthalmologists also advocate the use of 
thumbless gloves, and are currently investigat- 
ing headgear which would offer increased eye 
protection. 

Boxing is licensed by individual state com- 
missions, and regulations vary from state to 
state, but ophthalmologists hope to establish 
eye safety guidelines applicable for all boxers 
based upon their experience in New York. 

“Boxers might be wary of any medical exami- 
nation which could keep them from fighting,” 
Dr. Giovinazzo said, “but we want them to 
understand that preventive measures and early 
diagnosis and treatment will better enable 
them to continue their careers.” 
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New Antiviral Drug Effectively 
Treats AIDS-Related Eye Disease 
A new experimental antiviral drug has prov- 

en effective in treating a blinding eye disease 
associated with AIDS, according to ophthal- 
mologists participating in four separate stud- 
ies. 

“Our combined experience with 104 patients 
indicates that the antiviral drug, ganciclovir, 
improves the quality of life for AIDS patients 
by preventing blinding lesions,” said ophthal- 
mologist Gary N. Holland, M.D., one of the 
principal investigators. 

AIDS, or acquired immunodeficiency syn- 
drome, is caused by a virus which destroys the 
body’s immune system, allowing certain can- 
cers and infections to flourish. There is no 
known cure or effective treatment for the dis- 
ease, which has been diagnosed in about 25,000 
people in this country. About one-third of 
AIDS patients develop cytomegalovirus retini- 
tis, arelentlessly progressive eye disease which 
results in permanent blindness. 

Dr. Holland, who has treated 28 patients 
with ganciclovir since July 1984, found that 
90% experienced a halt in development of cyto- 
megalovirus retinitis, accompanied by a signifi- 
cant decrease in sight-threatening complica- 
tions. 

“The treatment stopped the virus from repli- 
cating, but it did not eradicate the live virus 
from the retina,” said Dr. Holland, assistant 
professor of ophthalmology, Jules Stein Eye 
Institute, Los Angeles. “The retinal lesions 
recurred when we had to interrupt or stop 
treatment, usually because of low white blood 
cell counts. Other available antiviral drugs 
have not been successful in treating cytomega- 
lovirus retinitis.” 

A very important treatment benefit, accord- 
ing to Dr. Holland and other ophthalmologists, 
is that ganciclovir appears to help control infec- 
tions that have spread to other vital organs, 
including the colon, lungs and liver. 

What is still uncertain, however, is gancic- 
lovir’s long-term impact on the body, since it 
must be given chronically in order to control 
the eye disease. The drug may further hinder 
the immunosuppressive characteristics of pa- 
tients’ bone marrow, leaving them susceptible 
to other life-threatening infections. The experi- 
mental drug does not interfere with conven- 
tional drug therapy for other AIDS infections. 

Dr. Holland’s findings are similar to clinical 
and laboratory results also reported at the an- 
nual meeting by ophthalmologists Dale E. 
Henderly, M.D., Chicago; Juan Orellana, 


M.D., New York; and Jay S. Pepose, M.D., 
Baltimore. The ophthalmologists studied a 
total of 104 AIDS patients who received ganci- 
clovir, which was formerly known as BW- 
B759U or DHPG as labeled by its manufactur- 
ers. 


Ophthalmology Offers New 
Explanation for Benefits of Laser 
Surgery 

A substance released from laser surgery scars 
may be responsible for destroying new blood 
vessel growth in eyes suffering from diabetic 
eye disease, according to recent research by 
ophthalmologist Bert M. Glaser, M.D. 

Dr. Glaser’s findings offer a new theory to 
explain why laser surgery is effective in treat- 
ing diabetic retinopathy. 

“It has long been known that the presence of 
chorioretinal scars resulting from laser surgery 
has a beneficial effect on the diabetic patient's 
eyes,” Dr. Glaser said. “But why this treatment 
works has remained a mystery.” Dr. Glaser is 
associate professor of ophthalmology at Johns 
Hopkins Hospital, Baltimore. 

Laser photocoagulation—the surgical proce- 
dure used to treat diabetic retinopathy— 
consists of focusing a powerful laser beam onto 
the damaged retina. In one form of diabetic 
retinopathy, affecting the macula, or central 
portion of the eye's retina, it is believed that 
laser “seals” leaking blood vessels which can 
damage fine reading vision. 

But ophthalmologists aren’t certain why 
laser is effective in treating proliferating diabet- 
ic retinopathy, a more serious condition that 
can cause abnormal blood vessel growth and 
leakage, leading to a detached retina. Some 
ophthalmologists believe that laser scars allow 
more oxygen to enter the retina, or create exit 
sites for toxins associated with the diabetic eye 
disease. Dr. Glaser, however, suggests that the 
scars release certain beneficial substances. 

“After examining the various cellular compo- 
nents of the scar tissue,” Dr. Glaser said, “we 
found that the retinal pigment epithelium, 
when grown in culture, can release substances 
capable of inhibiting blood vessel growth.” 

An extract of this substance, if it could be 
isolated from the scar tissue, could be used to 
prevent blood vessel formation in diabetic eye 
disease and other conditions such as tumor 
growth, he said. Dr. Glaser plans to begin 
animal research on his findings. 
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Aldose Reductase in the Diabetic Eye 
XLIII Edward Jackson Memorial Lecture 





Jin H. Kinoshita, Ph.D. 


In diabetic cataracts aldose reductase initi- 
ates the cataractous process by converting glu- 
cose to sorbitol. The ensuing osmotic change, 
caused by sorbitol accumulation, adversely 
affects the lens permeability barrier so that the 
distribution within the lens of electrolytes, 
amino acids, and myo-inositol becomes gross- 
ly altered. These changes affect lens viability 
resulting in opacification. That aldose reduc- 
tase triggers the process is shown by the fact 
that several structurally unrelated aldose re- 
ductase inhibitors prevent cataracts from oc- 
curring. 

Aldose reductase is also implicated in dia- 
betic retinopathy and keratopathy. Aldose re- 
ductase functions in the retinal capillary peri- 
cytes, the cells first affected in microvascular 
abnormalities in diabetes. Additionally, reti- 
nal capillary basement membrane thickening 
can be prevented by aldose reductase inhibi- 
tors. 

Clinical trials are underway to determine the 
efficacy and safety of aldose reductase inhibi- 
tors in treatment of diabetic retinopathy. 


MORE THAN A QUARTER of a century has 
passed since van Heyningen! discovered sorbi- 
tol in the lens of a diabetic rat. Little did anyone 
realize at that time that this finding would have 
a major impact on diabetes research. It was 
virtually inconceivable that this observation, 
reported as a brief note in Nature in 1959, could 
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lead to a new treatment modality for diabetics. 
The studies done since van Heyningen’s dis- 
covery have not only shown that aldose reduc- 
tase initiates the cataractous process in diabe- 
tes but it also triggers events that culminate in 
complications involving the nerve, kidney, and 
retina as well as other tissues. In this article I 
will focus on the involvement of aldose reduc- 
tase in the diabetic eye. 


Lens 

When van Heyningen found sorbitol in the 
diabetic lens, it indicated that aldose reductase 
is active in the lens, catalyzing the reduction of 
glucose to the polyol sorbitol (Fig. 1). Aldose 
reductase in concert with a second enzyme, 
polyol dehydrogenase, constitutes the polyol 
pathway, which had been thought to be con- 
fined primarily to reproductive tissues, such as 
the placenta and the seminal vesicles. Howev- 
er, since van Heyningen’s finding, the polyol 
pathway has been found to function in a num- 
ber of tissues.” 

How aldose reductase initiates the sequence 
of events leading to diabetic cataracts was dis- 
closed by scientists piecing together evidence 
from histologic and biochemical observa- 
tions.’ The first change to occur in the diabetic 
rat is the appearance of vacuoles at the lens 
periphery. As the cataract progresses, these 
vacuoles extend to the anterior surface, eventu- 
ally leading to the formation of a dense nuclear 
opacity. The first clue to the formation of dia- 
betic cataracts was the histologic finding of 
swollen lens fibers in the superficial layers of 
the lens (Fig. 2). Grossly swollen lens fiber cells 
are found in the superficial layers and are in 
striking contrast to those cells in the deeper 
layers, which are of normal size. 

What was causing these cells to swell? Sorbi- 
tol seemed to be a good candidate for the agent 
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Fig. 1 (Kinoshita). Sorbitol pathway. 


involved in the osmotic swelling of lens fibers. 
Polyols generally penetrate biologic mem- 
branes poorly; therefore, once formed ina cell, 
they may accumulate to unusually high levels if 
they are not rapidly metabolized. This is what 
occurs in lens fiber cells in diabetes. The hyper- 
tonicity created by sorbitol retention results in 
an influx of water, which causes lens fibers to 
swell. The resulting osmotic swelling has ad- 
verse effects on lens membrane permeability. 
Consequently, substances, such as potassium 
ions, amino acids, and myo-inositol, which are 
normally maintained in higher concentrations 
in the lens than in the surrounding intraocular 
fluids begin to leak out (Fig. 3). Increase in 
permeability leads not only to the loss of potas- 
sium ions but also to the build up of sodium 
and chloride ions, which further increases lens 
swelling. These major electrolyte and osmotic 
changes precede the formation of the nuclear 
opacity. Thus, the initial action of aldose reduc- 
tase sets into motion a sequence of events 
resulting in the opacification of the lens. 

The understanding of the role of aldose re- 
ductase in diabetes has been enhanced by ex- 
ploring interesting properties of the two en- 
zymes of the polyol pathway. First, aldose 
reductase has a broad substrate specificity, in 
that a number of sugars serve as substrates for 
this enzyme. Indeed, galactose is a better sub- 
strate than glucose. Second, galactitol (the 
polyol of galactose) is not metabolized by sorbi- 
tol dehydrogenase (Fig. 1). Together these fac- 
tors suggest that cataracts not only should form 
in galactosemic rats, as they do in diabetic rats, 
but that they should occur earlier. This has 
been proven to be the case. A greater accumu- 
lation of polyol occurs in the galactose-fed rat 
than in the diabetic rat, resulting in a greater 
osmotic change in the lens. Thus, the increased 
action of aldose reductase on galactose and the 
ineffectiveness of sorbitol dehydrogenase in 


metabolizing galactitol explains why cataracts 
are more readily induced in galactosemic than 
in diabetic rats. The use of the galactose rat 
model has been helpful in implicating aldose 
reductase not only in diabetic cataracts, but in 
the development of several other diabetic com- 
plications. If aldose reductase is involved in 
other diabetic complications, the tissue abnor- 
malities should be manifested in the galac- 
tosemic state as well. 

Additional proof of the role of aldose reduc- 
tase in causing diabetic cataract has been 
provided through the use of organ culture tech- 
niques. Using these techniques, cataracts can 
be produced in vitro by exposing lenses to 
incubating media with high concentrations of 
either glucose or galactose.**® Many biochemical 
changes that occur in lenses exposed to a medi- 
um with high sugar have been shown to be 
caused by the osmotic consequence of polyol 
accumulation. When swelling of these lens- 
es was prevented by appropriately increasing 
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Fig. 2 (Kinoshita). Sugar cataract. Cross section of 
lens fibers in the posterior supranuclear area show- 
ing swollen lens fibers (hematoxylin and eosin, 
x 200). 
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Fig. 3 (Kinoshita). Sequence of events leading to diabetic cataract. 


the tonicity of the medium, the biochemical 
changes did not occur. Lens swelling was pre- 
vented by adding equivalent amounts of polyol 
to the medium to offset the polyol formed in the 
lens. In this osmotically compensated medium, 
the lens maintained a normal state of hydration 
and was able to keep the biochemical parame- 
ters at normal values despite the accumulation 
of polyol. Thus, the loss of glutathione, amino 
acids, potassium, and myo-inositol or the in- 
crease in sodium did not occur when the lens 
exposed to high sugar medium was kept from 
swelling.’* The accumulations of labeled amino 
acids and myo-inositol, which would usually be 
strikingly decreased in lenses exposed to high 
Sugar, were not affected when lenses were 
incubated in the osmotically compensated me- 
dium. These findings indicate that the bio- 
chemical changes observed in the early stages 
of diabetic cataracts are caused by osmotic ef- 
fects created by polyol accumulation. 

The point has been raised that in some lenses 
the accumulation of polyol is not substantial 
enough to cause an osmotic effect. If, however, 
the polyol accumulation were principally con- 
fined in the epithelium, there might be an 


osmotic consequence in this vital layer of the 
lens, even though the total increase in polyol 
was low. Evidence that this is the case was 
shown in calf lens where incubation in a high 
galactose medium did not lead to an overall 
osmotic swelling because of the limited amount 
of galactitol formed. However, the galactose- 
exposed calf lens has shown decreased ability 
to accumulate myo-inositol and amino acids; 
and, when these galactose-exposed lenses were 
incubated in a medium of higher tonicity, the 
accumulation of these substances was normal 
(T. Kawaba, H. M. Cheng, and J. H. Kinoshita, 
unpublished data). 

The most convincing proof for implicating 
aldose reductase in sugar cataract formation 
evolved from the use of aldose reductase inhib- 
itors in studies begun in 1965." At first, using 
inhibitors with only marginal activity, the ca- 
pability of delaying the onset of cataracts was 
shown. However, recently, with more potent 
inhibitors, it has been possible to prevent sugar 
cataract formation completely.*!"’ No morpho- 
logic or histologic changes in the lens have 
been observed when diabetic or galactosemic 
rats were treated with aldose reductase inhibi- 
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Fig. 4 (Kinoshita). Aldose reductase inhibitors. 


tors. Figure 4 shows the currently more promi- 
nent aldose reductase inhibitors: sorbinil, 
tolrestat, statil, AL 1576, ONO 2235, and 
M79,175. Many of these are structurally differ- 
ent but they are all potent inhibitors of aldose 
reductase. 


Retina 

The most devastating diabetic ocular effects 
are in the retina. Diabetic retinopathy is the 
leading cause of new cases of blindness in the 
United States. The earliest reported histopatho- 
logic change in human diabetic retinopathy is 
the selective loss of retinal capillary pericytes, 
as first described by Cogan and Kuwabara.” 
The other cellular component of the retinal 


capillary, the endothelial cells, persists, where- 
as the pericytes undergo degeneration. The 
disappearance of pericytes seems to precede 
the appearance of microaneurysms. The loss of 
pericytes, which normally provide tone to the 
capillaries, leads to local dilatation of the capil- 
lary wall. This may explain the formation of 
microaneurysms. It may also account for the 
distended and sinuous capillaries that eventu- 
ally form shunts connecting arterioles and ven- 
ules. 

One of the problems in the study of this 
disease is that there is no convenient animal 
model. Although a dog model has been devel- 
oped, at least five years of induced diabetes are 
required before retinal vascular lesions appear 
that resemble the nonproliferative stage of 
human diabetic retinopathy." In these alloxan- 
diabetic dogs, examination of the retina shows 
microaneurysms, loss of pericytes, nonper- 
fused acellular capillaries, distended and tortu- 
ous capillaries, and hemorrhage. These same 
diabetic retinal microvascular changes have 
been recently reproduced in galactosemic dogs, 
and they appear earlier than those in diabetic 
dogs." These two observations indicate that 
aldose reductase is involved in diabetic retinal 
vascular changes in dogs. 

Aldose reductase may be involved in the loss 
of pericytes in diabetes, as it is in the destruc- 
tion of lens cells or Schwann cells. Until recent- 
ly it has been difficult to localize aldose reduc- 
tase in human retinal pericytes. As shown in 
Figure 5, with improved techniques, aldose 
reductase has been demonstrated by immuno- 
histochemical techniques in the pericytes, but 
not in the endothelial cells, of the retinal capil- 
laries.'® Other studies have shown that the 
accumulation of polyol, which occurs in isolat- 
ed retinal capillaries incubated in a high sugar 
medium, can be prevented by aldose reductase 
inhibitors. 

Further proof that aldose reductase is present 
in pericytes has been provided recently by 
using human retinal capillary pericytes, which 
can now be grown successfully in cell culture.” 
Aldose reductase was localized in the cyto- 
plasm by immunohistochemical techniques 
using antibodies prepared against purified 
human placental aldose reductase. Moreover, 
biochemical studies showed that these cells can 
produce polyols from sugars and this reaction 
is blocked by an aldose reductase inhibitor.” 

Another histologic feature of diabetic reti- 
nopathy is the thickening of the capillary base- 
ment membrane. In diabetic rats this thicken- 
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Fig. 5 (Kinoshita). Aldose reductase in human retin 
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Human trypsin-digested retinal capillaries histochemical staining for aldose reductase using antibodies 
prepared against human placental aldose reductase. Staining occurs mainly in the perinuclear cytoplasm of 
mural cells. Bottom right, Normal serum or aldose reductase antibodies preabsorbed with purified human 
placental aldose reductase were used in place of the primary antibody. In the controls, erythrocytes (*) show a 
faint, nonspecific staining while mural cells (m) remain unstained. The bottom left and bottom right were 
stained using the peroxidase-anti-peroxidase histochemical technique. All magnifications are x 600. (Repro- 
duced with permission from the American Diabetes Association, Inc.?!) 


ing has been observed, and it has also been 
reproduced in galactosemic rats (Fig. 6). Rats 
fed a 50% galactose diet for 28 and 44 weeks 
have shown increased basement membrane 
thickness in the retinal capillaries.”°2! Analyses 
by computer planimetry showed that at 44 
weeks the thickness of the capillary basement 
membrane had doubled.” Those rats fed galac- 
tose but also treated with sorbinil showed nor- 
mal thickness of their retinal capillary mem- 
branes. Two aldose reductase inhibitors with 
unrelated chemical structures, tolrestat and 
sorbinil, were effective in preventing capillary 
basement membrane thickening in the galac- 
tosemic rats.*’*! These results indicate that al- 
dose reductase is involved in the process of 
basement membrane thickening. 

In the retina it is now clear that aldose reduc- 
tase is present in the retinal pericytes, which 
appear to be the first site of action in diabetes. 


A later event, the capillary basement mem- 
brane thickening, appears to involve aldose 
reductase. Thus, aldose reductase inhibitors 
may have beneficial effects in altering the 
course of diabetic retinopathy. 


Cornea 

At first it appeared that the cornea was 
spared the ravages of diabetes. Problems such 
as loss of sensation and occasional erosions 
appeared trivial when compared to other dev- 
astating complications of diabetes. However, 
during and after vitrectomies, when the cornea 
is unduly stressed, abnormalities involving the 
epithelium become apparent, including edema 
and clouding, persistent epithelial defects, and 
superficial punctate keratopathy. 

The possibility that aldose reductase is in- 
volved in diabetic keratopathy has been exam- 
ined in diabetic and galactosemic rats. The 
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Fig. 6 (Kinoshita). Retinal capillary basement membrane thickening. Left panel shows the micrograph of the 
control rat; center, the galactose fed rat after 207 days; and right, the galactose fed rat after 207 days but also 


treated with tolrestat. Key: BM, basement membrane; E, endothelial cell; L, lumen; and M, mural cell (uranyl 
acetate, lead citrate, X 23,000). 





presence of aldose reductase was demonstrated served after complete, or limbal-to-limbal, 
immunohistochemically in the epithelium and scraping of the epithelium. The denuded cor- 
endothelium” and appeared more concentrat- neas of control rats resurface by 48 hours, 
ed in the basal cells (Fig. 7). whereas those of the diabetic and galactosemic 

A delay in reepithelialization has been ob- rats are markedly delayed.” The rate of re- 
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Fig. 7 (Kinoshita). Aldose reductase in the cornea. Left, Immunohistochemical staining of aldose reductase is 
found in the epithelium and endothelium. Right, No specific staining of control rat cornea (peroxidase-anti- 
peroxidase, X 235). 
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epithelialization has been quantitated by com- 
puter planimetry.” After resurfacing there was 
a striking difference in the transparency of the 
cornea. The diabetic and galactosemic corneas 
were cloudy and edematous, whereas those of 
the controls were clear and transparent. 

The beneficial effects of several aldose reduc- 
tase inhibitors have been obvious. Treatment 
with inhibitors has returned the healing rate to 
normal. Additionally, the treated corneas were 
as transparent as the controls after reepithe- 
lialization. The untreated diabetic corneas, 
however, remained hazy and edematous (Fig. 
8). 

These experimental findings were the basis of 
a clinical study conducted by Cobo at Duke 
University Medical Center.” One of his pa- 
tients was a young type I diabetic individual 
who had persistent bilateral corneal erosions 
accompanied by stromal infiltration and hypo- 
pyon. The patient did not respond favorably to 
conventional treatment. Cobo conducted a 
single-case, masked study for use of sorbinil in 
one eye and placebo in the other. The sorbinil- 
treated eye responded favorably, but the 
placebo-treated eye progressively deteriorated 
until corneal perforation occurred, requiring 
keratoplasty. The graft appeared to proceed 
satisfactorily until the characteristic epithelial 
defect occurred. At that point, this eye also was 
treated with sorbinil and gradually improved. 
Other clinical studies have disclosed similar 
suggestive results indicating that a full-scale, 
randomized clinical trial is needed to establish 
the efficacy of aldose reductase inhibitors in 
diabetic keratopathy. However, it is difficult to 
arrange such a study because the number of 
patients with this type of diabetic corneal prob- 
lem is limited. 
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Fig. 8 (Kinoshita). Appearance of corneas after re 


diabetic rat; and right, diabetic rat treated with sorbi 


nil. 


These laboratory and clinical studies sug- 
gest that aldose reductase is involved in dia- 
betic keratopathy. As shown immunohisto- 
chemically, aldose reductase is concentrated in 
the endothelium as well as in the epithelium. 
Recently, Meyer, Foley, and Edelhauser,” 
showed that increases in corneal endothelium 
polymegathism and pleomorphism are found 
in human diabetics. These changes are ob- 
served in diabetic rats as well, and preliminary 
results indicate that aldose reductase inhibitors 
have beneficial effects in correcting these 
changes. 

Aldose Reductase in Diabetic 
Complications 

In addition to the involvement of aldose re- 
ductase in diabetic ocular tissues, evidence is 
growing that implicates this enzyme in other 
diabetic complications, such as neuropathy and 
nephropathy. In the nerve, aldose reductase- 
induced depletion of myo-inositol is thought to 
be the key mechanism leading to tissue abnor- 
mality. However, more work is needed to es- 
tablish unequivocally the exact role aldose 
reductase plays in leading to diabetic complica- 
tions. In experimental animals aldose reduc- 
tase inhibitors clearly abolish many diabetic- 
induced tissue abnormalities. Aldose reductase 
may prove to be the unified metabolic pathoge- 
netic factor in diabetes. 

Some pharmaceutical companies have com- 
pleted clinical studies in which aldose reduc- 
tase inhibitors have apparently shown suffi- 
cient efficacy to allow them to submit their 
results for a new drug application. There is one 
such application in the United States for treat- 
ment of neuropathy and one in Japan for reti- 
nopathy. Two major clinical trials are under- 
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way in the United States to determine the 
efficacy and safety of sorbinil and tolrestat in 
the treatment of diabetic retinopathy. Studies 
in other countries are evaluating the effective- 
ness of aldose reductase inhibitors.in diabetic 
neuropathy and retinopathy. 

Van Heyningen’s modest study involving a 
few rats and a battery jar to run filter paper 
chromatography has escalated into a multimil- 
lion dollar clinical study of the role of aldose 
reductase in the diabetic eye. The concept that 
evolved at the lab bench is ending at the bed- 
side. 
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Influence of HLA-DR Phenotype and Myopia on the Risk 
of Nonproliferative and Proliferative Diabetic Retinopathy 
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Richard S. Baker, M.D., Lawrence I. Rand, M.D., Andrzej S. Krolewski, M.D., 
Takashi Maki, M.D., James H. Warram, M.D., and Lloyd M. Aiello, M.D. 


The relationship between HLA-DR pheno- 
type, refractive error, and risk of both nonpro- 
liferative and proliferative diabetic retinopa- 
thy was studied among 227 insulin-dependent 
diabetics participating in a case-control study 
of diabetic retinopathy. In the absence of myo- 
pia, risk of both proliferative and nonprolif- 
erative diabetic retinopathy was increased for 
HLA-DR phenotypes 4/0, 3/0, and X/X (HLA 
susceptible) compared to HLA-DR phenotypes 
3/4, 3/X, and 4/X (HLA nonsusceptible). Odds 
ratios equalled 11.8 and 7.4 respectively. In 
the presence of myopia this increased risk 
associated with HLA status was abolished. 
Myopia decreased the risk of proliferative and 
nonproliferative diabetic retinopathy among 
HLA-susceptible individuals, odds ratio 
equalled .09 and .09, but had no protective 
influence among HLA-nonsusceptible indi- 
viduals. 


NONOCULAR FACTORS undoubtedly play the 
major role in predisposing the diabetic eye to 
retinopathy. It is logical, however, to postulate 
that ocular factors are capable of influencing 
how and to what extent this predisposition will 
be manifested. One objective of the Joslin Dia- 
betes Center Case-Control Study of Diabetic 
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Retinopathy was to ascertain the role of ocular 
factors in the pathogenesis of proliferative dia- 
betic retinopathy. 

In a previous report,! we demonstrated in- 
creased risk of proliferative diabetic retinopa- 
thy in association with HLA-DR phenotypes 
3/0, 4/0, and X/X (non 3 or 4). This increased 
risk was abolished in the presence of myopia. 
Additionally, we found an association between 
risk of proliferative diabetic retinopathy and 
the severity of diabetes, measured by frequen- 
cy of outpatient blood glucose above 200 mg/dl, 
as well as with effort at controlling diabetes, 
measured by frequency of outpatient urine glu- 
cose monitoring. The specific HLA-DR associa- 
tion found was new, and its modulation by 
refractive error was unexpected and surpris- 
ing. The purpose of the present investigation is 
to provide further evidence that the extraordi- 
nary relationship between HLA-DR pheno- 
type, myopia, and the risk of proliferative dia- 
betic retinopathy has biologic relevance. One 
aspect of that evidence is the demonstration of 
a similar relationship in an otherwise similar 
group of patients with nonproliferative diabet- 
ic retinopathy by using the same control group. 





Subjects and Methods 





Patients were enrolled in the study between 
May 1979 and December 1983. Patient selection 
has been described in detail earlier.'? In an 
effort to ensure comparability of data related to 
type of diabetes, onset of symptoms, and initial 
management, eligible white patients must have 
been examined at the Joslin Clinic within two 
years of diagnosis of diabetes, have been insu- 
lin dependent since diagnosis, have had diabe- 
tes for 15 or more years, and have been less 
than 65 years old. Using these criteria, 111 
patients with proliferative diabetic retinopa- 
thy, 44 patients with nonproliferative diabetic 
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retinopathy, and 86 patients with absent or 
minimal retinopathy were enrolled from the 
previously described case-control study. 

To increase the size of the nonproliferative 
diabetic retinopathy group, an additional 45 
patients with nonproliferative diabetic retinop- 
athy who satisfied the above criteria were en- 
rolled from a concurrent Joslin Clinic cohort 
study.” Of the 286 patients enrolled in the 
study, HLA-DR typing could be obtained for 
227. A greater number of patients with non- 
proliferative retinopathy (24) were missing 
HLA-DR data than patients with proliferative 
retinopathy (15) or no retinopathy (20). Com- 
parison of the 227 patients participating in this 
analysis to the 59 patients for whom HLA-DR 
typing could not be obtained demonstrated no 
statistically significant difference with respect 
to age at examination, duration of diabetes, age 
at onset of diabetes, insulin dose per kilogram 
of body weight, serum creatinine, blood pres- 
sure, intraocular pressure, ocular perfusion 
pressure, or frequency of myopia. 

Retinopathy status was based on the grading 
of fundus photographs of seven standard stere- 
oscopic fields. Controls were defined as pa- 
tients with no retinopathy or retinopathy less 
than Diabetic Retinopathy Study Standard 
photograph No. 1 (Fundus Photograph Read- 
ing Center, Madison, Wisconsin). Proliferative 
diabetic retinopathy patients were defined as 
having photographic evidence of either prereti- 
nal new vessels, preretinal fibrous proliferation 
associated with other ocular characteristics of 
retinopathy, or a documented photographic 
history of the above if treatment or severe 
hemorrhage had occurred. Patients with histo- 
ry or evidence of a concurrent systemic condi- 
tion consistent with this description were ex- 
cluded. 

Nonproliferative diabetic retinopathy pa- 
tients were defined as manifesting retinopathy 
status intermediate to proliferative diabetic ret- 
inopathy patients and controls, but who were 
otherwise identical to these groups with re- 
spect to study eligibility. Of the 65 subjects in 
this group 41 (63%) were classified as Level 4 or 
greater, corresponding to moderate to severe 
nonproliferative diabetic retinopathy using the 
191 version of the Modified Airlie House Classi- 
fication.’ 

HLA-DR typing was determined by the meth- 
od described by Dejelo, Mogov, and Zachary.‘ 
HLA status is defined dichotomously and clas- 
sified according to HLA-DR phenotype, Based 


on data from a previous report,’ HLA-DR phe- 
notypes 4/0, 3/0, and X/X (X denotes non 3 or 4) 
constitute a subgroup of patients referred to in 
this analysis as HLA susceptible. Conversely, 
the subgroup of patients with HLA-DR pheno- 
types 3/4, 3/X, and 4/X are referred to as HLA 
nonsusceptible. 

Refractive error was determined by noncyclo- 
plegic refraction at time of visit or by review of 
Joslin Clinic eye records. Measurements were 
obtained for all study participants and were 
reported in spherical equivalents. Only refrac- 
tions obtained during periods of stable diabetic 
control were used for analysis. When employed 
as a dichotomous variable (presence or absence 
of myopia), myopia is defined as refractive 
error of < —2.00 D. This definition was chosen 
to exclude from myopic classification those eyes 
for which deviation from emmetropia is pri- 
marily attributable to lens changes, measure- 
ment variability, or changes associated with 
accommodation. This classification excludes 
both marginal myopic and pseudomyopic indi- 
viduals and increases the likelihood of obtain- 
ing a physiologically and epidemiologically 
consistent myopic subsample. When dose- 
response relationships involving myopia were 
assessed, the full range of myopia (= —1.00 D) 
is used for comparison. 

Intraocular pressure was determined by ap- 
planation tonometry. Blood pressures were 
measured by standard clinical sphygmoma- 
nometry and obtained from sitting subjects. 
Renal status was classified according to serum 
creatinine level. Age of diabetes onset, systolic 
blood pressure, renal status, hyperglycemic in- 
dex,! intraocular pressure, and ocular perfu- 
sion pressure (diastolic blood pressure + .333 
[systolic blood pressure — diastolic blood pres- 
sure] — intraocular pressure)’ were included in 
the analysis as categorical covariates of the 
logistic model. These variables have all been 
previously cited'’* as influential determinants 
of retinopathy status and were therefore intro- 
duced as potential confounders of the relation- 
ship between retinopathy and refractive error. 
Adjusted estimates of relative risk of retinopa- 
thy reported here refer to logistic models in- 
cluding the potential confounders as covar- 
iates. 

Relative risk of retinopathy for myopic as 
compared to nonmyopic individuals was ap- 
proximated by odds ratio using refractive error 
of the right eye. Analysis using refractions 
obtained from the left eye produced similar 
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results. Confidence intervals of 95% were com- 
puted according to Wolf’s method." Multiple 
logistic regression was used to estimate relative 
risk while controlling for the simultaneous ef- 
fects of potential confounders, !®! 


Results 


The clinical characteristics of the diabetic 
sample by retinopathy status are presented in 
Table 1. The three groups did not differ with 
regard to age at onset of diabetes, age at time of 
examination, duration of diabetes, insulin 
dose, or intraocular pressure. Mean value of 
serum creatinine, systolic blood pressure, and 
ocular perfusion pressure were significantly 
higher (P < .05) for the proliferative diabetic 
retinopathy case group than for either the non- 
proliferative diabetic retinopathy case group or 
controls. There was no significant difference 
with respect to these variables between the 
nonproliferative diabetic retinopathy case 
group and controls. The proliferative diabetic 
retinopathy case group differed from the non- 
proliferative diabetic retinopathy case group 
and controls only with respect to clinical char- 
acteristics commonly associated with systemic 
complications of diabetic disease. 

The distribution of myopic refractive error 
found in our diabetic sample was compared to 
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an age-adjusted myopic sample derived from 
the National Health and Nutrition Survey.” 
The frequency of myopia of = 2 D observed in 
our diabetic sample was significantly greater 
than was predicted from the age-adjusted sam- 
ple (24% as compared to 10% for subjects be- 
tween the ages of 18 and 54 years). This fre- 
quency of myopia was observed for all three of 
our sample retinopathy groups. These data are 
consistent with a possible association between 
myopia and diabetes itself." 

The distribution of HLA-DR phenotypes by 
retinopathy status are presented in Table 2. 
HLA-DR phenotypes 4/0, 3/0 and X/X (non 3 or 
4) were as a group more frequent among prolif- 
erative diabetic retinopathy cases than among 
controls (odds ratio = 4.1). A similar associa- 
tion was found between HLA-DR status and 
risk of nonproliferative diabetic retinopathy. 
Relative risk of nonproliferative diabetic reti- 
nopathy associated with HLA-DR phenotypes 
4/0, 3/0, and X/X was approximated by odds 
ratio as 2.2. This association between HLA-DR 
phenotype and risk of retinopathy could not be 
accounted for by differences in age, duration of 
diabetes, age at diabetes onset, insulin dose, 
hyperglycemic index, serum creatinine, systol- 
ic blood pressure, or ocular perfusion pressure. 

The proportion of individuals with = 2 D of 
myopia among cases and controls is shown in 
Table 1. Although myopia occured in 19% of 
proliferative diabetic retinopathy patients as 


TABLE 1 
CLINICAL CHARACTERISTICS ACCORDING TO RETINOPATHY STATUS 





GROUP 1 


NO DIABETIC RETINOPATHY 


(N = 66) 
CLINICAL CHARACTERISTICS MEAN + SEM* RANGE 
Age at onset (yr) 16.6 + 1.2 2-47 
Age at examination (yr) 41.9 + 1.4 19-64 
Duration of diabetes (yr) 263 +13 16-60 
Insulin dose (units/kg) 0.63 + 0.02 0.3-1.0 
Serum creatinine (mg/dl) 1:0 + 0.03 0.4-1.8 
Systolic blood pressure (mm Hg) 122.0 + 2.1 92-170 
Intraocular pressure (mm Hg) 16.7 + 0.4 10-22 
Ocular perfusion pressure’ 73.5 + 1.4 52-105.3 
Myopia (%)* — 26 


GROUP 2 GROUP 3 
NONPROLIFERATIVE 
RETINOPATHY PROLIFERATIVE RETINOPATHY 
(N = 65) (N = 96) 
MEAN + SEM* RANGE MEAN + SEM* RANGE 
12:8 + 1.0 1-35 12.6 + 0.9 1-41 
40.0 + 1.3 22-59 38.3 + 1.1 22-65 
27.22+0.9 16-44 25.6 t 2:8 15-51 
0.60 + 0.03 0.3-1.3 0:62 + 0.02 0.3-1.1 
1.4 + 0.17 0.60-12.0 1.7 0.21 0.70-13.7 
123.4 + 2.0 100-170 129.8 + 2.3 80-182 
16.2 + 0.4 11-26 16.7 + 0.6 0.9-68 
75.7 SA 60-99.3 80.6 + 1.3 91.3-111.3 
— 26 = 19 





“SEM, standard error of the mean. 


‘Diastolic blood pressure + 0.333 (systolic blood pressure—diastolic blood pressure)—intraocular pressure. 


*>~2.0 D in right eye. 
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TABLE 2 
HLA-DR PHENOTYPE BY 
RETINOPATHY STATUS 


RETINOPATHY * 
PHENOTYPE CONTROLS NONPROLIFERATIVE PROLIFERATIVE 
3/0 rA 11 22 
4/0 5 5 15 
X/X 1 7 11 
4/3 26 24 24 
4/X 19 13 13 
3/X 8 5 11 


*Relative odds for 3/0, 4/0, or X/X phenotypes of having 
nonproliferative retinopathy 2.2 (1.02—4.9); of having proliferative 
retinopathy 4.1 (2.0-8.4); relative odds for phenotypes 4/3, 4/X, or 
3/X set at 1.0 as reference. 


compared to 26% of controls, this difference is 
not statistically significant (P > .05) even after 
adjustment for potential confounders. 

In the absence of a significant independent 
effect attributable to myopia, the possibility 
that this parameter might modify risk of prolif- 
erative diabetic retinopathy associated with 
some other variable was considered. When risk 
of proliferative diabetic retinopathy associated 
with HLA-DR phenotype was examined ac- 
cording to the presence or absence of myopia, a 
striking relationship emerged (Table 3). In the 
absence of myopia, the risk of proliferative 
diabetic retinopathy was substantially in- 
creased for HLA-susceptible phenotypes in 
comparison to HLA-nonsusceptible pheno- 
types. The relative risk as approximated by the 


odds ratio was 11.8. When adjusted for poten- 
tial confounders, the relative risk was 15.5 
(95% confidence interval, 4.6 to 52.0). By con- 
trast, among individuals with = 2 D of myopia, 
both crude and adjusted estimates of relative 
risk included 1.00 in the 95% confidence inter- 
val, implying no difference in risk between 
HLA subgroups. This modification of the risk 
attributed to HLA-DR phenotype was uniquely 
associated with stratification by refractive error 
status and could not be duplicated by stratifica- 
tion according to gender, age at examination, 
duration of diabetes, or any of the other covar- 
iates considered in this analysis. 

To investigate the HLA-DR myopia interac- 
tion in greater detail, the influence of myopia 
on risk of proliferative diabetic retinopathy was 
examined within individual HLA strata (Table 
4). This allowed us to ascertain whether the 
modification of HLA-associated risk among my- 
opic individuals represented a relative decrease 
in risk among HLA-susceptible or a rela- 
tive increase in risk among HLA-nonsuscep- 
tible myopic individuals. Within the HLA-non- 
susceptible subgroup, no association between 
myopia and risk of proliferative diabetic reti- 
nopathy could be demonstrated. By contrast, in 
the HLA-susceptible subgroup, myopia was 
associated with a highly significant decrease in 
risk compared to the group of nonmyopic indi- 
viduals. The relative risk of proliferative diabetic 
retinopathy for an HLA-susceptible myopic 
individual compared to an HLA-susceptible 
nonmyopic individual was estimated as .09. 
Adjusted for potential confounders, it was .06 
(.01 to .29). Together, these data suggest that 
the net effect of myopia is to abolish the in- 


TABLE 3 
EFFECT OF REFRACTIVE ERROR ON HLA-ASSOCIATED RISK OF 
NONPROLIFERATIVE AND PROLIFERATIVE DIABETIC RETINOPATHY 





NONMYOPIC INDIVIDUALS 


HLA 
RETINOPATHY STATUS SUSCEPTIBLE 
Controls 4 
Nonproliferative diabetic retinopathy 19 
Proliferative diabetic retinopathy’ 40 


MYOPIC INDIVIDUALS 


HLA HLA HLA 
NONSUSCEPTIBLE SUSCEPTIBLE NONSUSCEPTIBLE 
45 9 8 
29 A 13 
38 8 10 





*Odds ratio (95% Cl) in nonmyopic individuals = 7.4 (2.3-23.9); when adjusted for rena! status, hyperglycemic index, ocular perfusion 
pressure, and age at diabetes onset = 6.0 (1.8-19.8). In myopic individuals odds ratio = 0.3 (0.06-1.2); when adjusted for above 


covariates, 95% Cl continues to include 1.00. 


‘Odds ratio (95% Cl) in nonmyopic individuals = 11.8 (3.9-36.0); when adjusted for above covariates, 15.5 (4.6-52.0). In myopic 
individuals odds ratio = 0.7 (0.2-2.6); when adjusted for above covariates, 95% Cl continues to include 1.00. 
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TABLE 4 
EFFECT OF REFRACTIVE ERROR ON RISK OF RETINOPATHY WITHIN HLA STRATA 


COTS aa 


HLA SUSCEPTIBLE HLA NONSUSCEPTIBLE 
MYOPIC NONMYOPIC MYOPIC NONMYOPIC 
RETINOPATHY STATUS INDIVIDUALS INDIVIDUALS INDIVIDUALS INDIVIDUALS 
Controls 9 4 8 45 
Nonproliferative diabetic retinopathy* 4 19 13 29 


Proliferative diabetic retinopathy’ 8 


*Odds ratio (95% Cl) in HLA-susceptible individuals = 0.09 (0.02-0,44); when adjusted for renal status, hyperglycemic index, ocular 


perfusion pressure, and age at diabetes onset = 0.09 (0.02-0.49). In HLA-nonsusceptible individuals odds ratio = 2.5 (0.9-6.8); when a me S 
adjusted for above covariates, 95% Cl continues to include 1.00. o 


"Odds ratio (95% Cl) in HLA-susceptible individuals = 0.09 (0.02-0.37); when adjusted for above covariates, 0.06 (0.01-0.29). GS 7 
HLA-nonsusceptible individuals odds ratio = 1.5 (0.5-4.1); when adjusted for above covariates, 95% CI continues to include 1.00. B 


creased risk of proliferative diabetic retinopa- 
thy associated with the HLA-susceptible phe- 
notype. 

Because a biologic gradient of effect would 
enhance the plausibility of a causal relation- 
ship, a dose-response relationship between 
myopia and proliferative diabetic retinopathy 
was sought. To assess the relative effect of 
refractive error through the full range of clini- 
cal myopia, subjects were grouped into three 
categories: severe myopia (myopia = 3 D), mild 
myopia (myopia = 1 D, but < 3 D), or no 
myopia (hyperopia or myopia < 1 D). A logistic 
model was used to estimate the net risk of 
proliferative diabetic retinopathy according to 
HLA and refractive error status using the HLA- 
nonsusceptible subjects as a reference. The 
relative odds of proliferative diabetic retinopa- 
thy among HLA-susceptible subjects compared 
to the reference group after adjustment are 
presented in Table 5, according to severity of 


myopia. The increase in risk of proliferative 
diabetic retinopathy associated with HLA-DR: 
phenotype in the absence of myopia (odds ratio. 
= 20.1) is markedly diminished in the presence 
of mild myopia (odds ratio = 3.0) and totally . 
abolished for severe myopic refractions (odds 
ratio = .4). Within the HLA-susceptible sub- 
groups, the protective influence of myopia as 
represented by relative risk increases with in- 
creasing severity of myopia. te 

The association between HLA status and risk — 
of nonproliferative diabetic retinopathy resem- 
bles the association between HLA status and 
risk of proliferative diabetic retinopathy (Table 
2). Despite the limitations imposed by the 
smaller sample size of the nonproliferative 
compared to the proliferative retinopathy 
group, evaluation of the influence of myopia on 
the risk of nonproliferative diabetic retinopa- 
thy demonstrated a relationship with HLA sim- 
ilar to that observed for proliferative diabetic 


TABLE 5 
DOSE-RESPONSE RELATIONSHIP BETWEEN MYOPIA AND RISK OF RETINOPATHY ASSOCIATED WITH HLA-DR 
PHENOTYPE ADJUSTED FOR RENAL STATUS, HYPERGLYCEMIC INDEX, OCULAR PERFUSION PRESSURE, AND AGE 
AT DIABETES ONSET 


nnn 


NONMYOPIA 
RETINOPATHY STATUS ODDS RATIO” RELATIVE RISK’ 
Nonproliferative retinopathy 5.2 (1.5-18.2) 1.0! 
Proliferative retinopathy 20.1 (5.5-81.6) 1.07 


“95% confidence interval. Adjusted risk of retinopathy for HLA-suscep 
‘Risk of retinopathy relative to HLA susceptible nonmyopic individuals. 


*Reference. 


REFRACTIVE ERROR STATUS 


MILD MYOPIA SEVERE MYOPIA 
ODDS RATIO RELATIVE RISK’ ODDS RATIO* RELATIVE RISK? 
1.9 (0.8-4.6) 37 0.7 (0.3-1.7) 13 
3.0 (1.2-7.5) 15 0.4 (0.17-1.06) 02 
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retinopathy (Tables 3 and 4). This included 
adjustment for renal status, hyperglycemic 
index, ocular perfusion pressure, and age at 
onset. The interaction between myopia and 
HLA-DR associated risk of nonproliferative di- 
abetic retinopathy (Table 3) was highly statisti- 
cally significant (P <.005). Similarly, analysis 
by HLA strata demonstrated the increased risk 
of nonproliferative diabetic retinopathy associ- 
ated with HLA-susceptible status to be abol- 
ished in the presence of myopia (Table 4). 
Finally, a logistic model was used to estimate 
the net risk of nonproliferative diabetic reti- 
nopathy according to HLA and refractive error 
status using the HLA-nonsusceptible groups as 
a reference. The relative odds of nonprolif- 
erative diabetic retinopathy among HLA- 
susceptible subjects compared to the reference 
group after adjustment for renal status, hyper- 
glycemic index, ocular perfusion pressure, and 
age at onset of diabetes are presented in Table 
5, according to severity of myopia. This relation 
is again similar to that observed with the HLA- 
associated risk of proliferative retinopathy. 
This concordance of effect, together with the 
temporal relationship between nonprolif- 
erative and proliferative diabetic retinopathy, 
suggests that both myopia and HLA-DR pheno- 
type exert their influence early in the develop- 
ment of proliferative diabetic retinopathy. The 
weaker relationship found between myopia, 
HLA, and nonproliferative retinopathy than 
with proliferative retinopathy may be a func- 
tion of smaller sample size or may suggest that 
the HLA-associated risk is specific for those 
nonproliferative subjects at greatest risk of 
developing proliferative disease. The nonpro- 
liferative group would then be diluted by in- 
dividuals who develop retinopathy by other 
pathways that do not lead to proliferative 
diabetic retinopathy, and in whom myopia has 
little or no impact. 
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The mechanism responsible for increased 
risk of retinopathy asscciated with HLA-DR 
phenotype is unclear. The basis for HLA- 
associated susceptibility to retinopathy could 
be humoral, immunologic, metabolic, or even 
the result of genetically determined variations 
of the ocular microcirculation that predispose 
the retina to vascular insult. No direct evidence 
relating HLA-DR phenotype to a specific patho- 


logic process as yet exists. Speculation concern- 
ing the pathophysiology of HLA-associated 
risk should now take into account the influence 
of refractive error status. 

Diabetes has been associated with hyper- 
fusion of the renal, retinal, cerebral, and pe- 
ripheral microvasculature." In contradistinc- 
tion, attentuation of ocular blood flow-volume 
has been demonstrated in proportion to refrac- 
tive error for myopia of = 1 D.""85 Thus, myo- 
pia’s influence on HLA-dependent risk may be 
through its modulation of ocular hemodynamic 
factors early in the course of disease. 

Increased retinal blood flow has been associ- 
ated with progression of nonproliferative 
diabetic retinopathy” and shown to be of prog- 
nostic importance in the pathogenesis of prolif- 
erative diabetic retinopathy.” Conversely, de- 
creased ocular blood flow has been cited as the 
mechanism by which glaucoma, choroidal atro- 
phy, carotid occlusion, complicated myopia 
and perhaps scatter photocoagulation exert 
their protective influence against retinopathic 
disease.” Certain HLA-DR phenotypes may im- 
part an increased susceptibility to retinopathy 
through either an enhanced ocular blood flow 
or sensitivity to the deleterious effects of an 
ocular hyperhemodynamic state. Myopia could 
influence this process by altering the hemody- 
namic state. If myopia has a direct effect on 
hemodynamics, why then is there no direct 
effect of myopia on retinopathy, but rather a 
modulation of an HLA-associated effect? An 
HLA-associated ocular response or susceptihil- 
ity to this hemodynamic state may then influ- 
ence retinopathy rather than the hemodynamic 
state itself. HLA-nonsusceptible individuals 
might show ocular hyperfusion with less resul- 
tant damage or retinopathy development than 
HLA-susceptible individuals. While these pa- 
tients may still develop retinopathy, it is mani- 
fested over time or in association with other 
factors. 

Alternatively, HLA and myopia could inter- 
act via a nonocular mechanism. Myopia is usu- 
ally classified as an ocular phenomenon, It 
could, however, be considered a developmen- 
tal anomaly whose genesis is influenced by 
genetic, metabolic, and environmental fac- 
tors.285 The basis for interaction between 
HLA-DR phenotype and myopia could involve 
any one or several of these nonocular associa- 
tions. 

Derangements in the homeostasis of a wide 
variety of metabolic parameters has been re- 
ported in association with myopia.“ Several 
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of these factors, including glycosaminoglycans, 
magnesium, phosphate, or calcium, have also 
been cited as possible determinants of retinop- 
athy status.*** Another explanation for our 
results is that altered susceptibility of myopic 
individuals to HLA-associated risk is conferred 
via a related environmental exposure. Animal 
studies suggest that myopia may in part repre- 
sent a compensatory developmental response 
to decreased intensity of visual stimulation.” 
Light exposure has been shown to enhance 
retinal sensitivity to the deleterious effects of 
ischemia,* and excessive ambient illumination 
has recently been demonstrated as a risk fac- 
tor for retinopathy of prematurity.” Possibly, 
myopia protects the already compromised dia- 
betic retina against the deleterious effects 
of light. 

There is a strong interaction between 
HLA-DR phenotype and myopic refractive 
error even after adjustment for potential con- 
founders. Both HLA-DR phenotype and myo- 
pia represent exposures which precede the ini- 
tiation and development of proliferative 
diabetic retinopathy. Additionally, our data 
suggest a dose-response relationship between 
the intensity of one exposure (severity of myo- 
pia) and protection against HLA-associated 
risk of proliferative disease. Furthermore, our 
findings are consistent with and help interpret 
the previously unexplained discrepancy be- 
tween the influence of myopia observed in 
selected clinical case studies®?! and the incon- 
sistent results obtained from statistical sam- 
ples, 3133 Strength of association, antecedent ex- 
posure, dose response, and consistency with 
previous investigations support our findings as 
being of potential physiologic significance with 
respect to the pathogenesis of proliferative and 
nonproliferative diabetic retinopathy. 
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Demonstration of Herpes Group Virus in Acute Retinal 


Necrosis Syndrome 
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Jay S. Pepose, M.D., Melvin D. Trousdale, Ph.D., Edward L. Howes, M.D., 
Alfred J. Nadel, M.D., Jonathan A. Mines, M.D., and Brian Bowe, M.D. 


Tissue for pathologic examination was ob- 
tained from three cases of acute retinal necro- 
sis syndrome. Virus particles belonging to the 
herpesvirus family were demonstrated in reti- 
nal biopsies from two patients, one of whom 
was immunosuppressed. Despite removal of 
large biopsy specimens, the retina has re- 
mained attached for 20 months postoperatively 
in one case and for three months in the other. 
In a third patient with acquired immune defi- 
ciency syndrome, the clinical course and post- 
mortem immunopathology were suggestive of 
a herpes simplex virus infection, initially af- 
fecting the retina and subsequently the optic 
nerves, chiasm, tracts, and central nervous 
system. These cases illustrate that the virus 
associated with the acute retinal necrosis syn- 
drome is easily demonstrable using vitrectomy 
and endoretinal biopsy in the acute phase of 
the disease, but may be difficult to demon- 
strate in chronically detached atrophic retinas. 


OVER 60 cases of acute retinal necrosis syn- 
drome have been reported.'® The disease is 
typically characterized by the acute onset of a 
fulminant panuveitis with confluent, well- 
demarcated areas of retinitis. At least one 
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group has shown that early lesions may not 
always be associated with clinical or angio- 
graphic evidence of retinal vascular abnormali- 
ties.” Retinal detachment is a common occur- 
rence, and multiple retinal breaks are usually 
seen within areas of retinal necrosis. Retinal 
atrophy, often accompanied by proliferative 
vitreoretinopathy, is a common end-stage find- 
ing, and there may be associated anterior uvei- 
tis, scleritis, and ocular hypotension.*” 

Patients who develop acute retinal necrosis 
syndrome are generally healthy; however, the 
syndrome has recently been reported in an 
immunosuppressed renal transplant patient," 
and several members of our group have seen 
acute retinal necrosis in patients immunosup- 
pressed by a variety of diseases. Although an 
associated cerebrospinal fluid pleocytosis is 
common," focal central nervous system dis- 
ease has not been previously reported. 

Strong evidence indicates that varicella zos- 
ter virus is One causative agent involved in 
acute retinal necrosis syndrome. Culbertson 
and coworkers’ identified varicella zoster anti- 
gens in two eyes enucleated early in the course 
of the disease and isolated the virus from the 
vitreous of one of the eyes. 

Several investigators have implicated other 
members of the herpes virus family as causa- 
tive agents of acute retinal necrosis syn- 
drome. Peyman and colleagues" examined 
vitreous cells in two patients with acute retinal 
necrosis and suggested herpes simplex virus as 
a possible causative agent. Ludwig, Zegarra, 
and Zakov” also suggested that herpes simplex 
virus is the causative agent on the basis 
of associated culture-positive, recurrent fa- 
cial herpes simplex lesions in one patient. 
Rungger-Brandle, Roux, and Leuenberger" iso- 
lated cytomegalovirus from the retina in a case 
of acute retinal necrosis and identified the virus 
in tissue culture by immunofluorescence, Many 
others, however, have obtained histopatholog- 
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ic material for culture and study and have been 
unable to substantiate a viral cause."”* 

Several investigators have recently attributed 
the cause of acute retinal necrosis to herpes 
simplex and varicella zoster virus using newer 
immunologic techniques. Matsuo and col- 
leagues" have suggested that herpes simplex 
virus is the causative agent of acute retinal 
necrosis by demonstrating immune complexes 
containing herpes simplex antigen in the serum 
and eye of a patient. Pepose and colleagues” 
have shown fourfold or greater changes in the 
serum varicella zoster antibody titers in four of 
11 cases of acute retinal necrosis. Reese and 
associates suggest that both varicella zoster 
and herpes simplex may be causative agents of 
acute retinal necrosis on the basis of intraocular 
antibody production to one of these two virus- 
es in three cases, and suggest that an as yet 
unidentified virus may be a cause of some 
cases. 

The cases described herein demonstrate large 
numbers of one or more members of a herpes 
family virus present in the retina early after the 
diagnosis of acute retinal necrosis in two pa- 
tients, and suggest herpes simplex as a proba- 
ble causative agent in a third patient. Retinal 
endobiopsy techniques in obtaining tissue for 
diagnostic study were used. Because acute reti- 
nal necrosis syndrome may be caused by more 
than one member of the herpes virus family, 
retinal biopsy early in the course of the disease 
may be important in selecting the appropriate 
antiviral therapy. 





Case Reports 





Case 1 

A 75-year-old man was in good health until 
Aug. 24, 1984, when he noted blurred vision in 
his right eye. Anterior uveitis, vitritis, and 
perivascular retinal hemorrhages were noted 
and the patient was treated with a high-dose 
regimen of topical and systemic corticoste- 
roids. The sedimentation rate, complete blood 
cell count, and blood glucose levels were nor- 
mal. The serologic findings were negative. 

The patient was referred to one of us (E.L.T.) 
three weeks later. Visual acuity in the right eye 
was counting fingers at 1 foot and in the left eye 
was 20/30. The right eye showed keratic precip- 
itates and 1+ cell and flare in the aqueous. The 
tension was 10 mm Hg. There were numerous 
cells in the vitreous and the fundus showed 


diffuse and confluent areas of retinitis with 
vascular sheathing and some perivascular hem- 
orrhage. There was little involvement of the 
posterior pole. Retinal necrosis extended into 
the periphery. The patient was hospitalized on 
Sept. 20, 1984, for a systemic examination. By 
this time he had developed an acute super- 
otemporal retinal detachment in the area of 
retinal necrosis. The medical history was unre- 
markable. Results of a general physical exami- 
nation, chest x-ray, complete blood cell count, 
and blood chemistry tests were all normal. A 
pars plana vitrectomy was performed, and a 
heavy ring of laser endophotocoagulation was 
placed around areas of normal retina in an 
attempt to seal them off from the necrotic areas. 
A biopsy specimen was taken from the de- 
tached friable retina and a gas-fluid exchange 
was performed with 20% sulfur hexafluoride. 

The patient was treated with a ten-day course 
of intravenous acyclovir, and a repeat gas-fluid 
exchange was performed. Postoperatively the 
retina remained attached for three months, at 
which time recurrent detachment and further 
retinal necrosis developed. Over a ten-month 
follow-up period the left eye remained unin- 
volved. 

The retinal biopsy tissue was placed in 
Karnovksy’s fixative and processed for ultra- 
structural examination. Many hexagonal 
nonenveloped capsids measuring approximate- 
ly 100 nm were observed. Enveloped virus 
particles of about 225 nm in size were promi- 
nent in areas of retinal necrosis. Many of the 
structures were incomplete virions (Fig. 1). The 
retina showed no growth of bacteria or fungus. 
Samples of fresh vitreous and retina were ad- 
sorbed onto cell monolayers to look specifically 
for a herpes-type virus, and these cultures 
were also negative. 


Case 2 

A 62-year-old woman with a history of sys- 
temic lymphoma treated with chemotherapy 
was treated with systemic acyclovir in August 
1983 for herpes zoster ophthalmicus of the left 
eye. One month later she developed retinitis 
and vitritis, with decrease in visual acuity from 
20/40 to 20/200. A biopsy of the vitreous 
showed mononuclear cells. She was treated 
with subtenon’s injected and systemic cortico- 
steroids and showed some improvement. 

One month later she was referred to one of us 
(E.L.T.). Her visual acuity was hand motions in 
the left eye. Retinal necrosis was seen in the 
temporal periphery, a large retinal break was 
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noted in the superotemporal quadrant, and 
there was an inferior retinal detachment. The 
retina appeared thickened on A-scan echo- 
graphy, and incomplete posterior vitreous de- 
tachment was also noted. 

On Dec. 29, 1983, pars plana vitrectomy, 
endoretinal, and vitreous biopsies were per- 
formed. Undiluted vitreous was immediately 
placed on culture medium for viruses, bacteria, 
fungi, mycobacteria, and aerobic and anaerobic 
organisms. A retinal biopsy was performed in 
the superotemporal quadrant with right-angle 
Sutherland scissors. Cryotherapy was placed 
over the superotemporal retinal break and 
along the inferior borders of the areas of retinal 
necrosis. The eye was encircled with a No. 287 
silicone band, after which gas-fluid exchange 
was performed with 20% sulfur hexafluoride. 

Virus cultures of vitreous and retinal tissue 
were performed as in Case 1. They showed no 
cytopathic effect. Electron microscopy of the 





Fig. 1 (Freeman and associates). Case 1. Electron mic 
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rograph of endoretinal biopsy shows numerous virus 
particles consistent with the herpes virus family in necrotic retina. A hexagonal capsid measuring 100 nm and an 
enveloped structure measuring 225 nm are seen. Most of the virus particles are incomplete (x 81,600). 


retinal biopsy specimen, processed in a manner 
similar to that in Case 1, showed intranuclear 
and intracytoplasmic virus particles measuring 
100 to 200 nm, with structures consistent witha 
herpes virus (Figs. 2 and 3). The vitreous speci- 
men showed chronic inflammation. 

Eighteen months postoperatively, visual acu- 
ity was 20/50 in the involved left eye and the 
retina was completely attached (Fig. 4). The 
right eye has remained uninvolved. 


Case 3 

A 44-year-old man was admitted to the hospi- 
tal because of Pneumocystis pneumonia and ac- 
quired immune deficiency syndrome. The pa- 
tient had multiple herpetic skin lesions about 
the ankles bilaterally. 

On Feb. 24, 1983, a screening ophthalmic 
evaluation showed visual acuity of 20/20 bilat- 
erally. Ophthalmoscopic examination in both 
eyes showed a few areas of peripheral retinal 


704 AMERICAN JOURNAL OF OPHTHALMOLOGY 


December, 1986 








necrosis where the retina appeared to be peel- 
ing off of the pigment epithelium. Five days 
later visual acuity was bare light perception in 
the right eye and no light perception in the left 
eye. Massive retinal edema was seen (Fig. 5), 
and there were a few scattered peripheral reti- 
nal hemorrhages. The optic nerves and orbits 
were normal on computed tomographic scan- 
ning. Over the next week a total retinal detach- 
ment with proliferative vitreoretinopathy was 
observed in the left eye. The right eye subse- 
quently developed similar changes. 

A full-thickness eyewall biopsy of the left eye 
was performed. A vitreous specimen was cul- 
tured for viruses, chlamydia, fungi, and bacter- 
ia. The results of these cultures were negative. 
Pathologic examination showed normal sclera 
and necrotic debris. Treatment with systemic 
acyclovir was begun on the day before the 
biopsy and continued for 11 days. One month 
later a funnel-shaped retinal detachment with 
proliferative vitreoretinopathy and thinning of 
the retina had developed in both eyes. The 
patient became septic, developed multiple neu- 


Fig. 2 (Freeman and associates). 
Case 2. Retinal biopsy electron micro- 
graph. Numerous intranuclear as well 
as intracytoplasmic viral capsids mea- 
sure approximately 100 nm. Virus en- 
velopes are absent. The size and mor- 
phology are consistent with the 
herpes family of viruses ( 13,430). 


rologic deficits, and died on May 31, 1983. 
Postmortem examination disclosed cryptospo- 
ridiosis and herpes simplex infection of the 
colon, cytomegalovirus infection of the colon 
and adrenal glands, and disseminated cryp- 
tococcal infection. 

A posterior calotte of each eye and sections of 
the brain were obtained for histologic study. 
The retina was atrophic, and the neural ele- 
ments were replaced by glial tissue (Fig. 6). The 
optic nerve showed foamy cells and chronic 
inflammation (Fig. 7). Virus inclusions could 
not be demonstrated, and immunoperoxidase 
staining for herpes simplex, herpes zoster, and 
cytomegalovirus was also negative. 

Sections of the optic chiasm showed consid- 
erable tract degeneration, and the basal ganglia 
displayed optic tract necrosis and virus inclu- 
sions. The hippocampus also showed virus in- 
clusions, suggestive of herpes-type virus. Im- 
munoperoxidase staining of this area disclosed 
the herpes simplex reaction product (Fig. 8). 
Similar stains for varicella zoster virus and 
cytomegalovirus were negative. 
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Material and Methods 





Each of these three patients was examined 
clinically by at least three of us. Fundus photo- 
graphs and fluorescein angiography were per- 
formed. Histopathologic studies were per- 
formed on formalin and Bouin’s-fixed tissue 
(Case 3) and on plastic-embedded tissue pre- 
pared for electron microscopy (Cases 1 and 2) 
after fixation in Karnovsky’s solution. 

Immunopathologic studies were performed 
by deparaffinizing unstained slides of fixed 
paraffin-embedded tissues in xylene and a se- 
ries of graded alcohols. The slides were then 
processed using the avidin-biotin complex 
technique of Hsu, Raine, and Fanger” and ABC 
kits (goat IgG, mouse IgG, and rabbit IgG). 
Primary antisera used included rabbit anti- 
herpes simplex type 1, goat anticytomegalov- 
irus, and mouse monoclonal antivaricella zos- 


Fig. 3 (Freeman and associ- 
ates). Case 2. Retinal biopsy 
electron micrograph: Higher 
magnification shows herpes 
type virus particles within the 
nucleus of a necrotic retinal 
cell. The capsids are hexago- 
nal and some contain an elec- 
tron dense core (x 75,000). 


ter (clone 3B3),” in addition to normal rabbit, 
goat, and mouse sera as normal controls. 
Deparaffinized sections from an eye with 
culture-proven herpes simplex retinitis, an eye 
with culture-proven cytomegalovirus retinitis, 
and formalin-fixed varicella zoster virus- 
infected African green monkey kidney cells 
were used as sensitivity and specificity con- 
trols. 

Virus cultures were performed by placing 
freshly obtained retinal tissue and vitreous ona 
monolayer of human embryonic kidney and 
human fibroblast cell lines incubated in 5% 
carbon dioxide. They were observed for a cyto- 
pathic effect over four weeks. 





Discussion 





Our three cases demonstrate a viral cause of 
acute retinal necrosis syndrome and the occur- 





sad 


Fig. 4 (Freeman and associates). Case 2. Twelve months after endobiopsy. The retina is completely attached 
and the temporal retinal biopsy site is well supported by the scleral buckle. 





Fig. 6 (Freeman and associates). Case 3. Tissue 
obtained three months after the onset of acute retinal 
necrosis syndrome. The retina is seen as a gliotic 
strip (arrow) with the thickened choroid beneath it. 





Fig. 5 (Freeman and associates). Case 3. The entire Chronic inflammatory cells are present. There is an 
retina is edematous and thickened. The retinas of inflammatory infiltrate in the retina but no demon- 
both eyes became necrotic and detached within a few strable virus inclusions (hematoxylin and eosin, 
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Fig. 7 (Freeman and associates). Case 3. Optic 
nerves obtained at autopsy. There is necrosis with 
lipid ingestion by macrophages (arrow) (hematoxylin 
and eosin, X 250). 


rence of this syndrome in immunosuppressed 
patients as well as in otherwise healthy indi- 
viduals. Cases 1 and 2 show for the first time 
the use of closed vitrectomy techniques to per- 
form endobiopsy of the retina, with subsequent 
demonstration of herpes family virus particles. 
Herpes simplex, varicella zoster, Epstein-Barr 
virus, and cytomegalovirus all belong to this 
group and are not morphologically distinguish- 
able by electron microscopy. The retina of Pa- 
tient 2 remained attached for over one year, 
despite the removal of large areas of retinal 
tissue for study. The retina of Patient 1 de- 
tached three months after biopsy, apparently 
because the areas of necrosis had extended to 
involve the entire retina. The retinal adhesion 
achieved with argon laser endophotocoagu- 
lation or cryopexy, combined with sulfur hexa- 
fluoride gas tamponade, undoubtedly contrib- 
uted to anatomic reattachment of the retinas. 
Whether or not laser scars help to wall off the 
infectious process has not been determined. 
Despite direct plating of retinal and vitreous 
tissues on appropriate cell lines, attempts to 
isolate the virus were not successful. The fail- 
ure to isolate infectious virus by culture is 
disappointing because of the abundance of 
virus particles present in the tissue, as shown 
by electron microscopy. This may be because of 
the cell-associated nature of certain viruses, 





Fig. 8 (Freeman and associates). Case 3. The red 
reaction product (arrows) represents herpes simplex 
virus antigen in glial cells in the temporal lobe 
(hematoxylin and avidin-biotin complex immunoper- 
oxidase, x 500). 


the high particle to infectivity ratio, or neutrali- 
zation of virus by antibodies. High particle/ 
infectivity ratios in which many virus particles 
are not infectious are common for many virus- 
es. 

The histopathologic findings of the eye in 
Case 3 support the findings of other investiga- 
tors that virus may not be demonstrable in 
atrophic and gliotic retinas obtained past the 
acute stage of the disease, three months after 
the initial episode in this case. To our knowl- 
edge, this is the first case report of acute retinal 
necrosis where the brain was examined histo- 
pathologically. The presence of cerebrospinal 
fluid pleocytosis in many patients with acute 
retinal necrosis suggests central nervous sys- 
tem involvement, but clinically there do not 
appear to be focal central nervous system signs 
or permanent sequelae. Our case was compli- 
cated by the patient’s having suffered from 
acquired immune deficiency syndrome. The 
herpes simplex infection of the optic chiasm, 
tracts, and lateral geniculate bodies in the brain 
may have been secondary fo the patient’s pro- 
found immunodeficiency. Because clinically 
the brain became involved after the eye, virus 
may have been more easily demonstrable in the 
more recently infected tissue. 

These three cases illustrate that one or more 
members of the herpes virus family is associat- 
ed with acute retinal necrosis syndrome, but 
may be demonstrable only in the acute phase of 
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the disease. Tissues obtained after large por- 
tions of the retina are necrotic or reduced to 
thin glial remnants (as in our third patient) may 
not contain virus particles. Varicella zoster is 
the most cell-associated of the herpes viruses 
and is difficult to isolate.” The difficulty that we 
and other investigators have had in growing 
the herpes family virus associated with acute 
retinal necrosis syndrome may make it more 
probable that varicella zoster is an associated 
virus. However, we and others have identified 
other herpes family viruses (herpes simplex 
virus and cytomegalovirus) in these patients, 
which suggests that more than one virus may 
produce the same clinical syndrome. 

Future efforts using endoretinal biopsy tech- 
niques may allow for definitive characterization 
and culture of the virus, which would have 
important therapeutic implications. Acyclovir 
has greater activity against herpes simplex 
virus than against varicella zoster virus, and 
shows poor in vitro activity against cytomega- 
lovirus.”» Higher dosages of acyclovir than can 
be attained using the oral preparation may be 
necessary to treat varicella zoster.“ Newer 
drugs, such as 9-(1,3-dihydroxy-2-propoxy- 
methyl) guanine, are currently undergoing 
clinical trials and appear more effective against 
cytomegalovirus and are also effective against 
herpes simplex and varicella zoster.” 

Because more than one herpes family virus 
may cause acute retinal necrosis, modern vit- 
rectomy and endoretinal biopsy techniques 
may be useful in the management of these 
patients. 
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Vitrectomy for Advanced Stages of Retinopathy of 


Prematurity 





Lawrence P. Chong, M.D., Robert Machemer, M.D., and Eugene de Juan, M.D. 


We did a retrospective review of the consec- 
utive vitrectomies for traction retinal detach- 
ment associated with retinopathy of prematur- 
ity performed at our institution. Fifty-eight 
eyes were operated on in 46 patients at less 
than 1 year of age, including 12 eyes with 
partial retinal detachments and 46 eyes with 
total retinal detachments. Only patients with at 
least six months follow-up were considered for 
success. Twenty-five eyes (43%) were anatomi- 
cally reattached. Factors associated with good 
anatomic outcome included greater mean 
preoperative pupillary dilation, absence of 
posterior synechiae, deep anterior chamber, 
partial detachment or open-funnel total 
detachment configuration, and adequate pos- 
terior membrane removal. Of the 25 eyes with 
attached retinas, 11 had fixing and following 
visual acuities or better. Three eyes with at- 
tached retinas had no light perception and 11 
eyes with attached retinas had light perception 
only. To maximize anatomic and functional 
results we emphasize the need to operate 
early, when the retinal funnel is still open. 


VITRECTOMY for the advanced stages of cica- 
tricial retinopathy of prematurity has been re- 
ported as early as 1977," but not until recently 
have larger series been available.*® Surgery in 
these small, severely altered infant eyes is more 
difficult and less successful than in adult eyes 
with vitreoretinal disorders. Special surgical 
techniques and appropriate instrumentation 
had to be developed and indications of the 
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disorder had to be established. In this report 
we update the results of our surgical efforts. 





Material and Methods 





The records of all consecutive operative pro- 
cedures performed on children less than 1 year 
of age for the diagnosis of retinopathy of pre- 
maturity were reviewed retrospectively. Be- 
tween Feb. 6, 1978, and Oct. 10, 1985, 50 infants 
(61 eyes) had lentectomy, vitrectomy, and 
membrane dissection at age 1 year or less for 
partial or total retinal detachments. Three eyes 
were lost to follow-up, leaving 58 eyes in 48 
infants. The indication for surgery was retinal 
detachment involving the macula except for 
one eye with a rapidly developing detachment 
that threatened the macula. Surgery was done 
in patients whose retinas were bilaterally de- 
tached except for the case noted above. All eyes 
with anatomic success had at least six months 
follow-up. Reexamination was not required in 
six months in eyes that were considered surgi- 
cal failures. There were 12 eyes with partial 
retinal detachments and 48 eyes with total reti- 
nal detachments. All but one of the eyes with 
partial detachments had detached maculae pre- 
operatively. At the time of surgery there were 
components of both active and cicatricial dis- 
ease. 

To better evaluate the disease, we expanded 
the newly revised International Classification 
of Retinopathy of Prematurity.’ This classifica- 
tion puts all retinal detachments into one 
group, Stage IV. We divided this stage to make 
Stage IV and Stage V. Stage IV now includes 
partial retinal detachments. Stage IVA includes 
partial detachments that do not involve the 
fovea, and Stage IVB includes foveal retinal 
detachment. Total retinal detachments are 
called Stage V. (This classification will be pro- 
posed by the International Committee for the 
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Classification of Late Stages of Retinopathy of 
Prematurity. ) 

We reviewed the surgical and clinical records 
for 87 items of information in search of preop- 
erative, operative, and postoperative factors 
influencing surgical outcome. 

The surgical approach, which has been de- 
scribed previously,* has undergone a continu- 
ous evolution. All eyes underwent closed eye 
two-or three-port vitrectomy using either coaxi- 
al or endoillumination. To avoid damage to the 
peripheral retina, entry sites initially placed at 
the pars plana were moved to the pars plicata 
and subsequently to the corneoscleral limbus. 

In all cases a lentectomy was performed. In 
39 cases (64%) a large superior sector iridecto- 
my was needed to provide visibility to periph- 
eral structures. The surgical strategy included 
as much anterior and posterior membrane dis- 
section and as much opening of the peripheral 
trough as safely possible. Internal drainage 
retinotomy was avoided, although external 
drainage sclerotomies were made in 11 of the 
earlier cases. In several of these cases prophy- 
lactic encircling buckles (2-mm silicone bands) 
were used. Intraocular tamponades of various 
types were used: air (22 eyes), sulfur hexafluo- 
ride (14 eyes), perfluoropropane (one eye), so- 
dium hyaluronate (nine eyes), and silicone oil 
(three eyes). The indications for tamponade 
were maintenance of postoperative expansion 
of the retina (27 eyes), retinal break (13 eyes), 
intraocular bleeding (six eyes), and volume 
replacement after drainage (one eye). 

Eight eyes that had incomplete relaxation of 
traction after the first procedure underwent a 
second operation. In one silicone oil-filled eye 
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with attached retina the oil was removed. The 
surgical approach for reoperated eyes was simi- 
lar to that described above. 

Measuring visual acuities postoperatively 
was difficult because many of the children were 
too young to test accurately. No attempts were 
made to obtain precise measurements; no light 
perception (no reaction to light), light percep- 
tion (blinking reaction to light), fixing and fol- 
lowing (fixation of light source or moving 
hand), and tracking a 20/200 target at various 
distances were recorded where possible. 


Results 





There were 21 boys and 27 girls with an 
average birth weight of 911 g (ranging from 483 
to 1450 g), average gestational age of 26.6 
weeks (ranging from 23 to 36 weeks), and 
average oxygen exposure of 6.9 weeks (ranging 
from one to 40 weeks). There were 26 right eyes 
and 32 left eyes. The average age at surgery 
was 6.7 months (Fig. 1). 

Of the 58 eyes operated on, 25 retinas (43%) 
were successfully attached: ten (83%) of 12 eyes 
with partial retinal detachments (Stage IV) and 
15 (33%) of 46 eyes with total retinal detach- 
ments (Stage V)(Fig. 2). Successful attachment 
was defined as at least total attachment of the 
macula between the temporal vascular arcades: 
one eye had only the macula attached, one eye 
had attachment of the retina at the posterior 
pole in an area with the radius of two times the 
distance between the optic disk and fovea sur- 
rounding the optic nerve head (Zone 1’), and 23 


Fig. 1 (Chong, Machemer, and 
de Juan). Distribution of ages of 
infants operated on for retinopathy 
of prematurity. 
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STAGE IV 


eyes had attachment in an area with a radius of 
the distance between the optic disk and nasal 
ora surrounding the optic nerve head (com- 
bined Zone I and II’). The degree of Zone III 
attachment (peripheral temporal retina’) was 
difficult to determine in these eyes because of 
membranes that obscured possible underlying 
traction. Successfully attached eyes had follow- 
up ranging from six to 40 months with a mean 
of 14.3 months. Many of the unsuccessful sur- 
gical outcomes were declared before the six- 
month period and follow-up was terminated. 

In nine of ten successful surgical outcomes in 
eyes with partial retinal detachments (Stage 
IV), posterior membranes were removed. In 
contrast, in the two eyes in which surgery was 
not successful, posterior membranes could not 
be removed. There were too few eyes with 
partial retinal detachments to permit signifi- 
cant comparison of other factors (Table 1). 

The eyes with total retinal detachments 
(Stage V) and successful surgical outcomes had 
larger dilated pupils preoperatively, deeper 


TABLE 1 
PROGNOSTIC FACTORS FOR STAGE IV* RETINOPATHY 
OF PREMATURITY RETINAL REATTACHMENT 





ATTACHMENT DETACHMENT 
(N = 10) (N = 2) 
Posterior membrane dissection 9 0 
Scleral buckle 2 2 
latrogenic retinal break 1 1 





*Stage IV, partial retinal detachment. 
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Fig. 2 (Chong, Machemer, and 
de Juan). Difference in surgical 
success and failure between eyes 
with partial retinal detachment 
(Stage IV) and eyes with total reti- 
nal detachment (Stage V). 
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STAGE V 


anterior chambers, a more open configuration 
to the retinal funnel (Fig. 3), and more posteri- 
or membranectomies than their counterparts 
with unsuccessful surgical outcomes. None of 
the eyes with a successful surgical outcome had 
preoperative rubeosis iridis. Proportionally 
more scleral buckling and fewer iatrogenic 
breaks were seen in successfully operated on 
eyes, but these differences did not achieve 
statistical significance (Table 2). 

Gestational age, birth weight, age at surgery, 
preoperative intraocular pressure, necessity for 
iridectomy, meridians of peripheral trough 
opened, presence or type of intraocular tam- 
ponade, use of scleral buckle, or appearance of 
the retina at the end of the procedure did not 
predict the surgical outcome. There were insuf- 
ficient data to evaluate the predictive power of 
other factors: perinatal medical problems; du- 
ration of oxygen therapy; vitamin E therapy; 
presence, location, or configuration of periph- 
eral ridge and trough’; degree of retinal vascu- 
larization; presence of fetal hyaloid remnants; 
degree of intraocular bleeding; cryotherapy; 
and subretinal fluid drainage. 

Six of ten attached eyes with partial retinal 
detachments (Stage IV) developed fixing and 
following visual acuities, while two continued 
to have light perception. All but one success- 
fully operated on eye had shown complete 
retinal reattachment by three months. 

Two eyes with partial retinal detachments 
were anatomic failures. In one early case there 
were iatrogenic retinal breaks adjacent to pars 
plicata sclerotomies. Despite a 2-mm encircling 
element, 360-degree cryoretinopexy, and intra- 
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ocular air tamponade, the retinal detachment 
persisted. The second failure had a shallow 
foveal detachment over a falciform fold preop- 
eratively. Although anterior membranes could 
be segmented, posterior membranes could not 
be dissected. Initially Zones I and II were at- 
tached but a 2-mm encircling element failed to 
halt progression to traction retinal detachment 
by one month postoperatively. 

One eye with total retinal detachment (Stage 
V) developed visual acuity of 20/800, and four 
eyes developed fixing and following visual acu- 
ities. Three attached eyes had no light percep- 
tion and seven attached eyes had only light 
perception. Nine of the 13 attached eyes were 
attached by six months. Two eyes did not have 
initial follow-up until the ninth and 24th 


TABLE 2 
PROGNOSTIC FACTORS FOR STAGE V* RETINOPATHY 
OF PREMATURITY RETINAL REATTACHMENT 


re 


ATTACH- DETACH- P 
MENT MENT VALUE 
(N = 15) (N = 31) 
Mean preoperative pupillary 
dilation’ 2.6 2.2 “= 
Rubeosis iridis 0 6 .079 
Posterior synechiae 2 13 051 
Shallow anterior chambers 4 22 .006 
Posterior membrane dissection 15 21 011 
Scleral buckle 7 8 .140 
latrogenic retinal break 5 18 .104 


*Stage V, total retinal detachment. 
"Based on Fisher's Exact Test. 
*1 = poor; 2 = moderate; 3 = good. 
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Fig. 3 (Chong, Machemer, and 
de Juan). Wide anterior funnel con- 
figurations of retinal detachments 
in retinopathy of prematurity have 
higher rates of anatomic retinal 
reattachment after vitrectomy. 
(W/W = wide anterior, wide pos- 
terior funnel; W/N = wide anterior, 
narrow posterior funnel; N/N = 
narrow anterior, narrow posterior 
funnel; N/W = narrow anterior, 
wide posterior funnel.) 


month, respectively. At that time they both 
showed attachment. 

Complications in the unsuccessfully operat- 
ed on eyes with total retinal detachments in- 
cluded the development of pupillary mem- 
branes in ten eyes and glaucoma in four eyes. 
One of the glaucoma eyes developed phthisis 
bulbi and two developed corneal blood stain- 
ing. Neovascular glaucoma was treated in one 
of these eyes by ciliary body cryoablation. One 
eye had shown complete attachment at one 
year, but at one year and seven months the 
retina was detached. 

Six eyes with total retinal detachments had 
staged operations. One eye had Zone I and II 
attachment after the first procedure and then 
underwent elective removal of silicone oil three 
months later. Another eye was reattached after 
two procedures eight months apart. Four eyes 
had unsuccessful surgical outcomes because of 
incomplete expansion despite further opening 
of the funnel. 

Sclerotomies through the pars plana and pars 
plicata were associated with a high incidence of 
iatrogenic breaks (six of 13 sclerotomies). Of 46 
limbal sclerotomies, 17 (37%) had iatrogenic 
breaks. Iatrogenic retinal breaks were defined 
by indirect evidence (Schlieren) or visible 
breaks. Of 24 eyes with iatrogenic retinal 
breaks, 19 (80%) progressed to failure as com- 
pared to 18 of 32 eyes (56%) without iatrogenic 
breaks (n = 56 because several eyes had repeat 
operations). However, this difference did not 
achieve statistical significance (P=.0646). 

One of the six eyes that had sodium hyaluro- 
nate tamponade and one of the three eyes that 
had silicone tamponade were successfully at- 
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tached. Pupillary membranes developed in two 
sodium hyaluronate-filled eyes and in one 
silicone-filled eye. Two eyes in which the sodi- 
um hyaluronate was not removed developed 
increased intraocular pressures beyond the im- 
mediate postoperative period. One of these 
eyes developed corneal blood staining and had 
a ciliary body cryoablation. 

There were no complications related to anes- 
thesia. 


Discussion 


Efforts at addressing the problem of retinopa- 
thy of prematurity have been directed toward 
the prevention of the disease by the strict 
limitation of oxygen and the careful monitoring 
and control of arterial blood gas levels. Howev- 
er, the number of cases of retinopathy of pre- 
maturity continues to increase as more low 
birth-weight infants are surviving.’ Fortunate- 
ly, most eyes with Stage I, II, and III retinopa- 
thy of prematurity show spontaneous regres- 
sion. However, there are eyes left blind because 
of advanced cicatricial disease. Thus, a subset 
of eyes afflicted with retinopathy of prematuri- 
ty remains whose natural development re- 
quires intervention. Cryoablation and photoco- 
agulation of the peripheral avascular retina in 
eyes with “plus” disease’ have been investigat- 
ed,!°*! and cryotherapy is currently the subject 
of a nationwide, multicenter, cooperative tri- 
al. Similarly, vitamin E continues to be in- 
vestigated.*** 

Others have focused attention on the surgical 
management of the traction retinal detachment 
associated with the advanced stages of retinop- 
athy of prematurity. Conventional scleral buck- 
ling has been described for the treatment of late 
complications in both infants and older age 
groups, !719,21,30-33 

In 1977, Treister and Machemer' reported 
closed eye vitrectomy in two cases of cicatricial 
retinopathy of prematurity, one of which was 
operated on at 6 months of age. That same year 
Hirose and Schepens’ reported open-sky vit- 
rectomy in a case of retinopathy of prematuri- 
ty. Other reports followed,” but it was not 
until 1982 that larger series were available. One 
of us (R.M.) described his surgical technique 
for successful and complete retinal reattach- 
ment in seven of 15 infants (age 5 months to 2 
years) with Grade IV and V disease (Reese 
classification). An anatomic success rate of 


46% was achieved by Charles* in 586 consecu- 
tive cases with total retinal detachments, al- 
though the cases were not described in detail 
and the follow-up period was not specified. 
Treseë analyzed 85 eyes with total retinal de- 
tachments. Anatomical success was achieved in 
48% and functional success in 31%. Success 
was correlated with an open funnel configura- 
tion. McPherson and colleagues’ have noted a 
22% anatomic success rate in partially open 
funnel configurations and an 11% anatomic 
success rate in closed funnel configurations. 
Their study group consisted of cicatricial cases 
with partial and total retinal detachments. 

Similarly, in our cases, anatomic success was 
achieved more frequently in eyes with wide 
anterior funnels (57%) than in eyes with nar- 
row anterior funnels (29%). The retina was 
attached in only two eyes with funnels closed 
anteriorly (Fig. 3). Anterior membrane dissec- 
tion was almost universally achieved, but pos- 
terior dissection was more difficult because of 
the tightness of the funnel coupled with the 
extensive and intimate connections of the 
membrane to the retina. All successfully at- 
tached eyes had adequate posterior membrane 
dissection with relief of posterior traction. 

The process of retinal reattachment seemed 
to be either complete or nonexistent, with 23 
eyes exhibiting at least two-zone attachment 
and only two eyes with less than two-zone 
attachment. This reattachment took as long as 
four months since we found that intraoperative 
subretinal fluid drainage was unnecessary. .If 
adequate release of traction is achieved the 
retina will spontaneously reattach. Internal 
drainage retinotomy should be avoided be- 
cause of the difficulty in closing retinal holes. 

We often found a fibrous stalk within the 
funnel that was attached to or near the optic 
nerve, possibly related to a persistent hyaloid 
remnant. The presence or absence of this stalk 
did not seem to influence the outcome of the 
surgery as long as it could be completely re- 
moved. Although we attempted to trim or re- 
move this stalk, retinal breaks at its base within 
a tight funnel could be created by an aggressive 
procedure. 

Anterior entry sites and consequently lentec- 
tomy were required to avoid damage to the 
retina, which characteristically rolls forward 
onto the pars plana because of anterior cicatri- 
zation. In enucleated and autopsy eyes with 
retinopathy of prematurity the pars plana is 
often detached. This may explain the high inci- 
dence of inadvertent breaks created by using a 
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pars plana or pars plicata entry approach. In- 
serting a sclerotome into the shallow anterior 
chamber or through the iris root as well as 
attempts to remove peripheral preretinal tissue 
may be sufficient to cause tears in this delicate 
tissue. 

Foos” has described scroll-like rolling of the 
peripheral retina that causes retinal foreshort- 
ening, posterior detachment, and subsequent 
funnel formation in his analysis of 40 autopsy 
eyes with chronic retinopathy of prematurity. 
He attributed this to contraction within the 
“vanguard” and “rear guard” zones coupled 
with a direction imparted by the surrounding 
fixed tissues. The variable peripheral anatomy 
(seen clinically for the first time during vitreous 
surgery) has been explained by the action and 
location of this contractile shunt area on the 
differential stretchability of peripheral avascu- 
lar as compared to proximal vascularized retina 
resulting in the formation of a peripheral 
trough.® 

The trough was opened whenever possible. 
Subjectively, we thought that the more meridi- 
ans we opened, the more retina could be mobi- 
lized to allow settling. There was no statistical 
difference between attached and detached sur- 
gical outcome in the degree of opened trough. 

We used prophylactic encircling buckles in 
the earlier cases. Our impression from our most 
recent cases is that they are not needed. Avoid- 
ance of iatrogenic breaks is one of the most 
important factors in preventing failures, al- 
though our present data show that the 80% 
failure rate in eyes with iatrogenic breaks is not 
statistically different from the 56% failure rate 
in eyes without an iatrogenic break. Four eyes 
with iatrogenic breaks showed reattachment. 
Two of four eyes had cryopexy, three eyes had 
encircling bands and internal gas tamponade, 


but, more importantly, all eyes had adequate 


posterior membrane dissection. Aggressive 
tamponade and buckling may help in cases 
with retinal breaks, provided adequate relief of 
traction can be achieved. 

We have found that air works well as a tem- 
porary intraocular tamponade. It keeps the 
funnel open in the immediate postoperative 
period, especially when extensive membrane 
dissection has been performed and when there 
has been surface bleeding. Sodium hyaluronate 
and silicone oil were also used but they proba- 
bly were not necessary. 

It was difficult to quantitate differences sta- 
tistically in iris and retinal vascularity between 
good and poor surgical outcomes, but poor 


preoperative pupillary dilation and presence of 
posterior synechiae seemed to indicate poor 
surgical outcome. The highly vascular iris often 
bled when the sector iridectomy was created. 
These eyes also had intraocular bleeding from 
both preretinal and intraretinal vessels. Post- 
operative hyphema and vitreous cavity blood 
often led to pupillary membranes. We now wait 
until an obvious “plus” disease decreases be- 


fore performing surgery. We have recently n 


cryoablated the avascular peripheral retina in - 
eyes with “plus” disease followed two weeks ` 
later by vitrectomy when the “plus” disease | 
had subsided (M. T. Trese, oral communica- = 
tion, Jan. 24, 1986). 

Charles’ recommended operating only on 
children 6 months of age and older because of 
lower anesthesia risk and decreased rate of 


reproliferation. We have found that, other than 


waiting for “plus” disease to decrease, it is 
important to operate on the eye when the 
funnel is still open. We have operated on in- 
fants as young as 3 months of age (Fig. 1). The 
median age at operation was 7 months. None of 
the infants described had anesthesia complica- 
tions, 

We, along with other investigators,” found 


the visual results disappointing as compared to > 


the anatomic success. Many eyes are attached — 
but have poer or no vision. Assessment of 
vision is difficult in these developmentally de- 
layed children. However, 11 eyes did achieve 
fixing and following visual acuities. Our 
findings of a retinal reattachment rate in 25 of 
58 eyes (43%), the recovery of useful vision in 
at least 11 (19%) of operated on eyes, and an 
acceptable anesthesia risk should encourage 
further investigation into vitrectomy for these 
difficult cases. 
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Experimental Transvitreal Cyanoacrylate Retinopexy 
Through Silicone Oil 
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Sherif M. Sheta, M.D., Tetsuo Hida, M.D., and Brooks W. McCuen II, M.D. 


We evaluated the use of transvitreal 
cyanoacrylate retinopexy in the treatment of 
experimental rhegmatogenous retinal detach- 
ment during vitreous surgery in rabbit eyes 
filled with silicone oil. The view to the fundus 
was superior to that obtained in our previous 
model of cyanoacrylate retinopexy in the air- 
filled eye. Glue delivery was consequently 
both easier and more precise through silicone 
oil relative to air. The chorioretinal adhesions 
produced with cyanoacrylate tissue adhesive 
were compared with those produced by trans- 
scleral retinal cryopexy and were found to be 
more rapid in onset as well as stronger. An 
exaggerated tissue response adjacent to the 
cyanoacrylate site suggested a potential toxic 
chemical or thermal reaction, or both, to the 
tissue adhesive, but there was no evidence of 
any distant ocular effects. 


WE HAVE PREVIOUSLY described a model of 
rhegmatogenous retinal detachment during 
vitreous surgery in the rabbit with intraopera- 
tive repair by fluid-air exchange and the trans- 
vitreal application of n-butyl-cyanoacrylate tis- 
sue adhesive through the air-filled eye to the 
retinal break.’ The chorioretinal adhesions 
achieved were immediate in onset, stronger 
than those produced with transscleral retinal 
cryopexy, and long-lasting in effect. In this 
study we have modified our experimental 
model so that cyanoacrylate retinopexy is per- 
formed through silicone oil-filled eyes rather 
than in eyes filled with air. 
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Material and Methods 


Twenty-eight pigmented rabbits weighing | 
from 2.5 to 3.5 kg were used in this study. Two- 
weeks before vitrectomy the planned scleroto- - 
my sites 2 mm posterior to the corneoscleral - 


limbus in the superotemporal, superonasal, — 


and inferotemporal quadrants were marked | 
with 6-0 silk sutures and treated with prophy- 
lactic transscleral retinal cryopexy. Three days _ 
before vitreous surgery, by indirect ophthal- ~ 
moscopy, 0.2 cc of pure perfluoropropane gas - 
was injected into the mid-vitreous cavity witha 
30-gauge needle through the inferior cryopexy 
site. The animal was placed upright to prevent 


the gas from escaping through the injection — l 


site. After the intraocular pressure fell below 20 
mm Hg, the eyes were reinjected with an addi- 
tional 0.2 cc of perfluoropropane. One hour 
before vitreous surgery pupillary dilatation 


was achieved with topical 0.5% phenylephrine -> 


hydrochloride, 0.25% tropicamide, and 1% at- 
ropine sulfate. The animals were anesthetized 
with intramuscular injection of 1.0 ml of keta- | 
mine hydrochloride (100 mg/ml) and 0.1 ml of 
xylazine (100 mg/ml). tg 

After retrobulbar injection of 1.0 ml of 1% |. 
lidocaine hydrochloride, a conjunctival perit- 
omy was performed for 360 degrees at the 
corneoscleral limbus. The previously marked 
sclerotomy sites were identified and a pre- 
placed 7-0 Dexon mattress suture was passed 
around the inferotemporal site. A 1.4-mm mi- 
crovitreoretinal blade was used to enter the 
vitreous cavity at the inferotemporal site and a 
2.5-mm infusion cannula delivering Ringer’s 
lactate solution with 5% dextrose was secured 
in position with the preplaced mattress suture. 
Similar sclerotomies were performed in the 
superotemporal and superonasal quadrants. By 
initiating infusion, a total gas-fluid exchange 
with refilling of the eye with Ringer’s lactate 


was achieved. A bent 19-gauge butterfly infu- 
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sion needle was passed through the superona- 
sal sclerotomy while the Shock phacofrag- 
mentor needle was inserted through the 
superotemporal sclerotomy to fragment and 
aspirate the lens nucleus. The lens cortex and 
the anterior and posterior lens capsules were 
removed with the 1-mm vitreous cutter. In five 
cases we left the anterior capsule intact to 
prevent silicone oil from filling the anterior 
chamber during later fluid-silicone exchange. 

After replacing the 19-gauge butterfly needle 
with the fiberoptic tissue manipulator,” an 
anterior and posterior vitrectomy was per- 
formed with the vitreous cutter. After remov- 
ing as much cortical vitreous as possible, the 
vitreous cutter was directed toward the retina, 
and two retinal holes approximately 500 p in 
diameter were created 1 disk diameter above 
and below the optic disk. An infusion stream of 
Ringer’s lactate from the fiberoptic probe was 
directed over the retinotomy sites to balloon up 
the subretinal space and create localized pos- 
terior retinal detachments. A fluid-silicone ex- 
change procedure with internal drainage of the 
subretinal fluid through the iatrogenic retinoto- 
mies using a blunt 19-gauge needle then effec- 
ted retinal reattachment and an eye filled with 
silicone oil. At this time the retinotomies were 
randomized so that in each eye one retinotomy 
was treated with transvitreal cyanoacrylate 
retinopexy while the other retinotomy was 
treated with transscleral cryopexy. Cyano- 
acrylate retinopexy was performed with a 50:50 
mixture of n-butyl-2-cyanoacrylate and iophen- 
dylate using the specially designed glue appli- 
cator previously described.' 

The glue injector was held close to the retinal 
hole, and a tiny drop of glue was produced at 
its tip by gentle finger pressure on the actuator. 
The injector tip with the small bubble of tissue 
adhesive was brought into contact with the 
retinotomy site and was then quickly retracted 
to prevent the injector tip from adhering to the 
retina during the polymerization of the adhe- 
sive. 

Transscleral retinal cryopexy was performed 
under microscopic control after closure of the 
two superior sclerotomies with 7-0 Dexon su- 
tures. A bright white choroidal and retinal 
freeze was produced to surround the retinoto- 
my while making sure that the cryopexy reac- 
tion occurred only at the retinotomy site and 
that it approximated the size of the cyanoacry- 
late application (approximately 1,000 u). The 
infusion cannula was removed and its scleroto- 
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my closed with a preplaced mattress suture. 
Ten milligrams of gentamicin was injected into 
the subconjunctival space, and 1% atropine 
and dexamethasone and polymixin B sulfate 
ointments were applied topically to the globe. 
Seven eyes were enucleated immediately 
after surgery and the adhesive forces were 
measured using retinal peeling at the retinoto- 
my site.’ In seven eyes ophthalmoscopic and 
slit-lamp examinations were performed on 
days 2, 4, and 7, after which the eyes were 
enucleated and adhesive force measurements 
were performed. The 12 eyes in the third group 
were examined at days 2, 4, 7, and weekly 
thereafter for one month, at which time the 
eyes were enucleated and adhesive force meas- 
urements were performed. An additional eye 
was enucleated 24 hours after surgery and fixed 
in 10% buffered formalin. Selected specimens 
were stained with hematoxylin and eosin and 
oil red O stains for histologic evaluation. In one 
other eye we used pure cyanoacrylate without 
iophendylate to seal the retinal hole. 
Statistical analysis of the chorioretinal adhe- 
sive forces was done after logarithmic transfor- 
mation of the original measure of force since 
the coefficient of variation remained constant 
over a wide range of means. The log trans- 
formed data were analyzed using a repeated 
measures two-way analysis of variance design. 
The two main factors were the method of 
retinopexy and the time period of the peeling.’ 
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Results 


We encountered several technical problems 
associated with cyanoacrylate retinopexy in the 
silicone oil-filled eyes. During cyanoacrylate 
delivery the tissue adhesive polymerizes more 
slowly under silicone oil than under air. Al- 
though slower polymerization could lead to 
undesired spreading of glue onto the adjacent 
retina, this was prevented by using only small 
amounts of tissue adhesive. Additionally, the 
glue has a specific gravity less than that of 
silicone oil and the cyanoacrylate drop tends to 
float upward from the retinal surface. This 
tendency was counteracted by lightly pushing 
the bubble of glue downward against the floor 
of the retinal break until polymerization began 
to occur. Also, visualization of the transparent 
glue drop was difficult in the silicone-filled eye 
because of the similarity of their respective 
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refractive indices. Despite these problems, the 
procedure was easier to perform under silicone 
oil as compared to intraocular air. 

Clinically we observed a narrow white halo of 
apparent retinal edema around the cyanoacry- 
late retinopexy site in two of the seven eyes 
that were enucleated immediately after retino- 
pexy. No distant ocular effects from the proce- 
dure could be identified. The average force 
required to peel the retina from the choroid 
immediately after surgery was 223.8 mg (range, 
150 to 312 mg) at the seven retinotomy sites 
treated with cyanoacrylate retinopexy and 39.7 
mg (range, 16 to 60 mg) at the seven retinotomy 
sites treated with cryopexy (P<.001). In three 
of the seven cyanoacrylate-treated retino- 
tomies the retina tore at the site of the chorio- 
retinal adhesion during peeling, indicating that 
the strength of the adhesion produced by the 
tissue adhesive was greater than the tensile 
strength of the retina. 

Of the 19 eyes that were followed up for one 
week, 16 developed a rim of retinal whitening 
around the cyanoacrylate retinopexy site. This 
edema was noticed on the first postoperative 
day, and it generally started to fade two to 
three days later. As it faded, a variably severe 
pigmentary disturbance developed at the level 
of the retinal pigment epithelium. The size of 
the retinal whitening was usually small, occur- 
ring concentrically, and around the retinotomy 
site. Occasionally this peculiar retinal whiten- 


ing was large and eccentrically distributed 
around the retinotomy site (Fig. 1). The extent 
of the retinal whitening adjacent to the cyano- 
acrylate sites appeared to be related to the 
amount of tissue adhesive that was present, 
with larger and more severe retinal changes 
seen with larger quantities of glue. 

Seven eyes were enucleated one week after 
the cyanoacrylate retinopexy procedure. The 
average force needed to peel the retina from the 
retinal pigment epithelium was 474 mg (range, 
164 to 1,118 mg) at the seven retinotomy sites 
treated with cyanoacrylate retinopexy and 
187.4 mg (range, 115 to 322 mg) at the seven 
retinotomy sites treated with cyropexy 
(P=.002). The retina tore at the retinotomy site 
during retinal peeling in four of the cyanoacry- 
late treated retinotomies and in one of the 
cryopexy treated retinotomies. 

Between weeks 1 and 3 there was a further 
maturation of the pigmentary changes noted 
around the cyanoacrylate sites. The appear- 
ance of this pigmentary reaction was similar to 
the developing cryopexy scars. When extensive 
retinal edema subsided massive retinal atrophy 
developed with subsequent pigment prolifera- 
tion (Fig. 1). In two cases the retina adjacent to 
the cyanoacrylate site was so affected that 
atrophic, crescentic retinal holes developed as 
the retinal whitening subsided (Fig. 2). With 
the exception of the two cases in which retinal 
breaks developed at the edge of the cyanoacry- 





Fig. 1 (Sheta, Hida, and McCuen). Left, Fundus photograph of a rabbit eye showing the glue site (arrow) with 
extensive retinal whitening eccentrically distributed around the glued hole. Right, Fundus photograph of the 
same eye two weeks later. An area of massive retinal atrophy is seen adjacent to the site of cyanoacrylate 


retinopexy (arrow). 
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Fig. 2 (Sheta, Hida, and McCuen). Fundus photo- 
graph of a rabbit eye showing the site of 
cyanoacrylate retinopexy (arrow) with a crescentic 
retinal hole at its edge (arrowhead). Retinal edema is 
also seen around the glued retinotomy (asterisk). 


late retinopexy site, peripheral retinal detach- 
ments did not occur in this model either intra- 
operatively or postoperatively. 

Retinal peeling was performed after four 
weeks in seven eyes. The eyes that developed 
retinal tears or massive retinal atrophy at the 
edge of the cyanoacrylate treated retinotomy 
were excluded from retinal peeling. The aver- 
age peeling force required to separate the reti- 
na was 582.4 mg (range, 301 to 1,270 mg) at the 
seven retinotomy sites treated with cyanoacry- 
late retinopexy and 464.7 mg (range, 181 to 
1,118 mg) at the seven retinotomy sites treated 
with cryopexy. The retina tore during peeling 
at six of the cyanoacrylate treated retinotomies 
and at three of the cryopexy treated reti- 
notomies. Although the adhesive force of cya- 
noacrylate retinopexy was still higher than 
cryopexy, this was not statistically significant 
(P=.18). 

Histologic examination of the retina of one 
eye 24 hours after cyanoacrylate retinopexy 
showed clinically evident retinal whitening ad- 
jacent to the retinotomy site. Retinal sections 
studied from the areas of retinal whitening 
showed a nonspecific coagulative necrosis. 
There was fragmentation of the inner retina, 
disorganization of the nuclear layers, and loss 
of photoreceptors (Fig. 3). The eye receiving 
pure n-butyl-2-cyanoacrylate without any 
added iophendylate also developed surround- 





Fig. 3 (Sheta, Hida, and McCuen). Histologic sec- 
tion of the retina 24 hours after cyanoacrylate ret- 
inopexy. On the right side of the photograph, 
cyanoacrylate is seen overlying the retinotomy site 
(arrowheads). Adjacent to the site of cyanoacrylate 
retinopexy, there is necrosis of the inner retina, 


disorganization of the nuclear layers, and 
loss of photoreceptors (arrow). On the left side of the 
photograph, the retina is normal (hematoxylin and 
eosin, X 100). 


ing retinal whitening similar to most of the 
other eyes in this study. 





Discussion 





We have previously shown that transvitreal 
cyanoacrylate retinopexy is technically possi- 
ble and potentially superior to transscleral reti- 
nal cryopexy in the air-filled rabbit and primate 
eyes.! With the retinal gluing, however, good 
visualization of the retinal break or retinotomy 
is necessary to ensure the accurate delivery of 
tiny amounts of tissue adhesive to the defect. 
In the management of complex retinal detach- 
ments good visualization in the air-filled eye is 
not always possible, and such a compromised 
view to the fundus limits the potential applica- 
bility of cyanoacrylate retinopexy in these 
cases. 

There has been increasing interest in and 
experience with the use of silicone oil in the 
management of complex vitreoretinal disor- 
ders.*® Silicone oil generally affords excellent 
intraoperative visualization of the fundus and, 
at the same time, does not induce polymeriza- 
tion of cyanoacrylate polymers. These advan- 
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tages of silicone oil over gas stimulated us to 
evaluate the potential of cyanoacrylate 
retinopexy in silicone oil-filled eyes. 

This study has shown that cyanoacrylate 
retinopexy through silicone oil is technically 
possible, and that the chorioretinal adhesion 
produced with cyanoacrylate tissue adhesive is 
significantly stronger than the adhesion pro- 
duced by transscleral retinal cryopexy immedi- 
ately and one week after application (Fig. 4). 
Retinal peeling measurements four weeks after 
cyanoacrylate retinopexy confirmed that the 
strong chorioretinal adhesions produced by the 
tissue adhesive are persistent. As was noted 
with cyanoacrylate retinopexy through air, the 
strength of the chorioretinal adhesions at the 
glue sites are stronger at four weeks than they 
are in the immediate postoperative period. 

Unexpected and remarkable changes near the 
cyanoacrylate retinopexy site were found in 
this model. The whitish halo of apparent reti- 
nal edema surrounding the tissue adhesive 
suggests local tissue toxicity caused by the 
tissue adhesive. We do not know the exact 
cause of this exaggerated tissue response to the 
cyanoacrylate under silicone oil, but it is proba- 
bly related to either chemical or thermal retinal 
injury at the time of cyanoacrylate polymeriza- 
tion. 

The toxic effects of cyanoacrylates are related 
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Fig. 4 (Sheta, Hida, and McCuen). The strength of 
the chorioretinal adhesion (+ two standard devia- 
tions) of cyanoacrylate retinopexy compared to 
transscleral retinal cryopexy at various intervals after 
experimental retinal detachment and repair. 


in part to their chemical breakdown products 
(formaldehyde and cyanoacetate) and to the 
rate at which they are released.’ The observed 
changes noted in our model may have been 
caused by formaldehyde release or alternative- 
ly, by the release of impurities in the tissue 
adhesive preparation at the time of polymeriza- 
tion. The occurrence of retinal edema in the 
single eye in which we used pure cyanoacrylate 
excludes the iophendylate as the cause of the 
observed retinal toxicity. 

Similar retinal and pigment epithelial changes 
were not observed after cyanoacrylate ret- 
inopexy using the same tissue adhesive prepa- 
rations in the air-filled rabbit eye.’ We believe 
that the silicone bubble may prevent the diffu- 
sion of potentially toxic chemical contaminants 
present in the glue that are released during 
polymerization. The thermal insulating effect 
of silicone oil may also concentrate the heat 
built up at the time of polymerization to the 
preretinal fluid space. The clinical appearance 
of the whitish retinal edema and the histologic 
picture of coagulative necrosis favor a thermal 
effect, but such an effect does not account for 
the peculiar shape of retinal edema seen in 
some cases. 

We noticed that the smaller the amount 
of tissue adhesive used, the less the tissue re- 
action observed (Fig. 5). Excessive glue appli- 
cation does not increase the adhesive strength 
of a cyanoacrylate bond, and great care must 
be taken to use only minimal amounts of 





Fig. 5 (Sheta, Hida, and McCuen). Fundus photo- 
graph showing that with small amounts of cyano- 
acrylate there is only slight adjacent tissue reaction. 
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tissue adhesive in clinical situations. Based 
on the results of our study, we believe that al- 
though experimental cyanoacrylate retinopexy 
through silicone oil has some advantages over 
the same procedure performed through air, the 
evident retinal toxicity associated with silicone 
oil limits its potential clinical usefulness at this 
time. 
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The Use of Hydroxypropyl Methylcellulose in 


Extracapsular Cataract Extraction With Intraocular Lens 


Implantation 





Thomas J. Liesegang, M.D., William M. Bourne, M.D., and Duane M. Ilstrup, M.S. 


We conducted a prospective randomized 
clinical trial on the use of 2% hydroxypropyl 
methylcellulose and 1% sodium hyaluronate 
in the anterior chamber during anterior cap- 
sulotomy and nuclear expression in extracap- 
sular cataract extraction with posterior cham- 
ber lens implantation in 70 patients. Both 
viscoelastic substances helped maintain the 
anterior chamber and facilitated the operation, 
although sodium hyaluronate was preferred. 
There was no excessive intraocular inflamma- 
tion or toxicity noted with either agent. Pa- 
tients given sodium hyaluronate had a larger 
increase in intraocular pressure during the 
early postoperative period (2.04 mm Hg) than 
did those given hydroxypropyl methylcellu- 
lose (1.1 mm Hg), but the difference was not 
significant. Nine weeks after surgery, the 
mean (+ SD) central endothelial cell loss was 
4.84% (+ 7.26%) in the 17 eyes with sodium 
hyaluronate and 4.37% (+ 9.84%) in the 53 eyes 
with hydroxypropyl methylcellulose. The in- 
traocular pressure and corneal thickness were 
not significantly different before operation 
and nine weeks after it. 


VISCOELASTIC SUBSTANCES are important ad- 
juncts in protecting intraocular structures and 
facilitating anterior segment surgery. Several 
agents are presently available or are being 
evaluated. Two percent hydroxypropyl methyl- 
cellulose is a sterile, nonpyrogenic, inert, 
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viscoelastic synthetic compound that contains 
balanced salt solution as a solvent. It is trans- 
parent and has a viscosity of 4,000 centipoises 
and an average molecular weight of 86,000. 
The polymeric backbone is a cellulose, a natural 
carbohydrate. The substance can be stored at 
room temperature and flows readily from the 
vial. There are no preservatives in the solution. 
It has been used for several years in human 
intraocular operations in Europe," but it is not 
currently available for clinical use in the United 
States. 

Hydroxypropyl methylcellulose has a long 
history of clinical use in artificial tear prepara- 
tions and as a drug carrier. We have used 
sodium hyaluronate regularly during the past 
five years. In this prospective study, 2% hy- 
droxypropyl methylcellulose was compared 
with 1% sodium hyaluronate as a means of 
protecting the corneal endothelium and facili- 
tating the operation. The effects on intraocular 
pressure, inflammation, and endothelial cell 
density during a nine-week postoperative peri- 
od were evaluated. 

The Food and Drug Administration lists 
hydroxypropyl methylcellulose as a class III 
device, requiring premarket approval. Hydroxy- 
propyl methylcellulose is distinctly different 
from the methylcellulose solution available as 
an artificial tear preparation. Our hydroxy- 
propyl methylcellulose was specially formulat- 
ed by Barnes-Hind; an alternative formulation 
has been described. ' 


Material and Methods 


We examined 70 patients in a nine-week 
open-labeled, controlled study as part of a 
multicenter study. All patients signed a con- 
sent form approved by our institutional review 
board. Our series involved consecutive pa- 
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tients who underwent extracapsular cataract 
extraction with implantation of a posterior 
chamber intraocular lens. Patients having only 
an extracapsular cataract extraction or patients 
with glaucoma, cornea guttata, or a history of 
iritis were excluded from the study. Patients 
were randomly assigned to the sodium hyal- 
uronate or the hydroxypropyl methylcellulose 
group ina 1:3 ratio, so that 75% were intention- 
ally assigned to the hydroxypropyl methylcel- 
lulose group. 

A standard surgical technique was used in all 
patients.’ We made a fornix-based conjunctival 
flap and a limbal incision and filled the anterior 
chamber with the viscoelastic substance. We 
then performed an anterior capsulotomy using 
a bent 25-gauge needle. After capsulotomy we 
performed nuclear expression, cortical aspira- 
tion with an automated instrument, expansion 
of the capsular bag with the viscoelastic sub- 
stance, insertion of a posterior chamber lens 
implant between the peripheral anterior cap- 
sule and the posterior lens capsule, aspiration 
of the viscoelastic substance, and closure of the 
wound. Operative and postoperative complica- 
tions were monitored. Corticosteroids were ad- 
ministered topically in low doses for three to 
six weeks. 

The central endothelium was photographed, 
and corneal thickness was measured with a 
specular microscope a few days before and nine 
weeks after the operation. The area filled by 50 
individual cells from each specular microscope 
examination was measured by tracing the pro- 
jected cell outlines with an electronic planime- 
ter. The endothelial cell loss noted nine weeks 
after surgery was expressed as a percentage of 
the preoperative cell density. The intraocular 
pressures and the amount of intraocular in- 
flammation were recorded preoperatively and 
one day, one week, and nine weeks postopera- 
tively. Patients were monitored at the same 
intervals for other complications. 

Because endothelial cell losses have non- 
gaussian distributions, the Wilcoxon two- 
sample test was used to compare results in the 
two groups.'’ P<.05 was considered statistical- 
ly significant. 





Results 


There were no operative complications in this 
group of 70 patients. A larger cannula (23- 


gauge) was needed to inject hydroxypropyl 
methylcellulose than to inject sodium hyaluro- 
nate (27-gauge) into the anterior chamber. It 
was also more difficult to remove the hydroxy- 
propyl methylcellulose through the automated 
irrigation-aspirationtip. Whenitdried, hydroxy- 
propyl methylcellulose was deposited within 
the cannula and on the instruments, and the 
residue was more difficult to remove with dis- 
tilled water. Both substances had a similar 
ability to coat the intraocular contents and 
expand the capsular flaps for placement of the 
lens implant. 

Postoperatively, two patients (one in the so- 
dium hyaluronate group and one in the hy- 
droxypropyl methylcellulose group) had low 
intraocular pressures immediately after sur- 
gery but neither had evidence of a wound leak. 
The pressures in each patient returned to nor- 
mal within three days. Both groups experi- 
enced a mean increase in intraocular pressure 
one day postoperatively over the preoperative 
pressure, but the increase was not statistically 
significant (Table). The highest intraocular 
pressure measured was 41 mm Hg in the sodi- 
um hyaluronate group and 30 mm Hg in the 
hydroxypropyl methylcellulose group. Intraoc- 
ular pressure was not measured during the first 
few hours after surgery. Nine weeks after sur- 
gery, there was a statistically significant mean 
decrease in the intraocular pressure in both the 
hydroxypropyl methylcellulose group (2.04 
mm Hg, P<.001) and the sodium hyaluronate 
group (1.82 mm Hg, P<.03) over the presurgi- 
cal pressure levels. i 

The amount of inflammation at the various 
examination intervals after surgery was the 
same in both groups. No patients had intraocu- 
lar inflammation at nine weeks. At that time all 
ocular medications had been discontinued. 

The endothelial cell density was similar in 
the two groups before surgery, and the mean 
endothelial cell loss at nine weeks was compa- 
rable at 4.84% in the sodium hyaluronate group 
and 4.37% in the hydroxypropyl methylcellu- 
lose group (Table). In our study, there was a 
large (9.3%) standard deviation in the pooled 
data for cell loss. In this type of study a statisti- 
cally significant difference (P<.05, two-sided) 
would be found 90% of the time (90% power) if 
the true difference in cell loss were at least 9% 
and the population from which the samples 
were drawn had a normal distribution. We can, 
therefore, be 90% confident that the true differ- 
ence in cell loss after lens implantation between 
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TABLE 
EFFECTS* OF SODIUM HYALURONATE AND HYDROXYPROPYL METHYLCELLULOSE 
IN EXTRACAPSULAR CATARACT EXTRACTION WITH INTRAOCULAR LENS IMPLANTATION 


PREOPERATIVE 


SODIUM HYDROXYPROPYL 


POSTOPERATIVE 


1 DAY 9 WKS 


SODIUM HYDROXYPROPYL SODIUM HYDROXYPROPYL 


HYALURONATE’ METHYLCELLULOSE* HYALURONATE’ METHYLCELLULOSE* HYALURONATE’ METHYLCELLULOSE? 


Endothelial cell density 


(cells/mm?) 2,743 + 443 2,734 + 440 
Endothelial cell loss (%) — — 
Central thickness (mm) 0.56 + 0.02 0.55 + 0.03 
Intraocular pressure (mm Hg) 15.94 + 3.05 15.79 + 3.19 


*Mean + standard deviation. 
'17 patients; age 71.59 years + 13.41 years. 
*53 patients; age 72.04 years + 10.37 years. 


groups using hydroxypropyl methylcellulose 
and those using sodium hyaluronate is not 
more than 9%. In both groups, the corneas 
were minimally thickened at nine weeks, com- 
pared to that seen preoperatively, but the dif- 
ference was not significant in either group 
(Table). 


Discussion 


A 2% solution of hydroxypropyl methylcellu- 
lose appears to be noninflammatory and safely 
tolerated by the human eye. It is effective in 
protecting the corneal endothelium, maintain- 
ing the depth and integrity of the anterior 
chamber, and facilitating the operation. The 
view of the intraocular structures is unaffected. 
The 2% hydroxypropyl methylcellulose is more 
viscous than the 1% sodium hyaluronate. The- 
oretically, this higher viscosity may transmit 
excessive drag or shear force to the endotheli- 
um, with negative consequences. We do not 
have experience with the less viscous 1% 
hydroxypropyl methylcellulose or with the in- 
teraction of vitreous humor and the hydroxy- 
propyl methylcellulose. Because methylcellu- 
lose is not a naturally occurring molecule and 
does not have a net charge, it may not be easily 
broken down. It may not need to be irrigated 
from the anterior chamber, as was done in our 
study. 

Hydroxypropyl methylcellulose has been 


— — 2,611 + 476 2,607 + 445 
— — 4.84 + 7.26 4.37 + 9.84 
— — 0.57 + 0.03 0.56 + 0.04 
18.00 + 10.17 16.891 +587 14.11 + 3.12 13.75 + 3.37 


used in anterior segment procedures without 
adverse effects. Aron-Rosa and associates’ re- 
ported using 1% hydroxypropyl methylcellu- 
lose in 70 patients with extracapsular cataract 
extraction and posterior chamber lens implan- 
tation. Endothelial cell loss was less than that 
noted in 63 control eyes in which air was used 
during lens implantation. Fechner and Fechner’ 
used 1% hydroxypropyl methylcellulose or the 
2% solubilized form with balanced salt solution 
in more than 400 anterior segment operations. 
They preferred the 2% solution over the 1% 
hydroxypropyl methylcellulose solution and 
found that the former facilitated the operation 
and produced no significant effects on intraoc- 
ular pressure. 

Using the same formulation of hydroxy- 
propyl methylcellulose as we did, Smith and 
associates'' confirmed that it was a safe and 
effective viscoelastic surgical adjunct during 
phacoemulsification and extracapsular cataract 
extraction with lens implantation in the cat and 
monkey model. They found no significant clini- 
cal inflammation or intraocular pressure in- 
crease at 24 hours, seven days, or 90 days. The 
endothelial cell loss was significantly decreased 
in the cat model, but such a decrease could not 
be demonstrated in the monkey model. 

Mac Rae and associates” found that 0.4% 
hydroxypropyl methylcellulose was not toxic to 
the corneal endothelium when used to perfuse 
rabbit corneas in vitro. These authors also 
found that, when injected into the anterior 
chamber, hydroxypropyl methylcellulose did 
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not increase the intraocular pressure in rabbits, 
whereas both 1% sodium hyaluronate and 20% 
chondroitin sulfate did. 

The chief advantage of hydroxypropyl meth- 
ylcellulose is that it is readily available and 
should cost less than the naturally occurring 
organic molecules presently available. 
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The Spectra, Classification, and Rationale of 


Ultraviolet-Protective Intraocular Lenses 





Martin A. Mainster, M.D. 


I measured the spectral transmittance of 16 
implantable intraocular lenses from 12 manu- 
facturers and examined the rationale for using 
ultraviolet-absorptive intraocular lenses to 
protect pseudophakic individuals from photic 
retinopathy. Each ultraviolet-protective lens 
was classified by the wavelength at which its 
spectral transmittance fell to 10% in the blue 
or ultraviolet region of the spectrum. Current 
ultraviolet-protective intraocular lenses differ 
in the effectiveness of their protection against 
photic retinopathy, and product descriptions 
may be misleading. 


OPHTHALMIC LORE ascribes the origin of poly- 
methylmethacrylate intraocular lenses to clini- 
cal observations of the low reactivity of intraoc- 
ular polymethylmethacrylate fragments from 
shattered World War I Spitfire fighter cano- 
pies.! Had wartime economies permitted the 
use of ultraviolet filtering polymethylmeth- 
acrylate in fighter canopies, the issue of wheth- 
er or not to use ultraviolet-protective chromo- 
phores in intraocular lenses may never have 
arisen. Just as the Spitfire canopy, intraocular 
lenses were initially manufactured without 
ultraviolet-absorbing chromophores. Unlike 
the native crystalline lens, however, a clear 
polymethylmethacrylate intraocular lens trans- 
mits near-ultraviolet and deep blue radiation. 
Unfortunately, these parts of the spectrum are 
likely to produce photic retinopathy. This 
study provides measurements and a classifica- 
tion of the spectral transmittance of contempo- 
rary ultraviolet-protective intraocular lenses 
and reexamines the rationale for their use. 
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Material and Methods 


I used a diode array single-beam, micro- > 


processor-controlled, ultraviolet-visible spec- . 
trophotometer to measure the spectral trans- 
mittance of 16 intraocular lenses from 12 lens ` 
manufacturers. Its radiation source is a plasma- 
discharge in low pressure deuterium gas con- . 
tained in a quartz envelope. An ellipsoidal» 
mirror focuses radiation (ultraviolet, visible, or 
infrared) light onto a sample cell containing the — 

lens holder and the intraocular lens to be test- 
ed. Transmitted light is reflected onto a holo- . 
graphic grating by a second ellipsoidal mirror. 


The grating disperses transmitted light onto $ 


328 individual photodiodes, permitting trans- 
mittance measurements in 2-nm increments be- 
tween 190 and 820 nm. 

I removed each of the 16 intraocular lenses 
from its factory-sealed packaging, recorded its 
manufacturer and style, and mounted it in the 


lens holder. The lens holder and intraocular — k 


lens were placed in the sample cell and aligned. 
Transmittance was measured in 2-nm intervals 
between 300 and 500 nm and was documented 
numerically and graphically. After all transmit- 
tance measurements were completed, the en- 
tire process was repeated twice. Reported 
transmittances are the average of three inde- 
pendent measurements. Transmittance meas- 
urements were typically within 0.5% of each © 
other. The spectral transmittances of ultra- 
violet-protective intraocular lenses are shown 
in the Figure and Table 1. For comparison, 
transmittance measurements are given for two 
clear polymethylmethacrylate intraocular lens- 
es: one made of Perspex CQ (Imperial Chemical 
Industries) polymethylmethacrylate (lens 15), 
and one made of Plexiglas (Rohm and Haas 
Corporation) polymethylmethacrylate (lens 
16). The spectral transmittance of the crystalline 


lens of a 53-year-old individual is also shown.. ae 


Table 1 shows the wavelength at which lens. 
transmittance falls to 10% in the blue or ultravi- 
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Figure (Mainster). Spectral 
transmittance of ultraviolet- 
protective and clear poly- 
methylmethacrylate intraoc- 
ular lenses for three ultra- 
violet-protective intraocular 
lenses: a class 1 lens (lens 
7), a class 3 lens (lens 10), 
and a class 5 lens (lens 6). 
Lenses and their classifica- 
tion are presented in Tables 1 
and 2, respectively. For com- 
parison, the spectral trans- 
mittance is shown for clear 
polymethylmethacrylate in- 
traocular lenses made of Per- 
spex CQ (lens 15) and Plexi- 
glas (lens 16). Also shown is 
the spectral transmittance of 

| i | the crystalline lens of a 53- 
200 250 300 350 400 450 500 year-old individual (H).? 


WAVELENGTH (nm) 


100 





SPECTRAL TRANSMITTANCE, PERCENT 
on 
O 


olet part of the electromagnetic spectrum, % T(400nm) indicate more effective protection 

W(10%). Larger values of W(10%) indicate at 400 nm, the lower limit of visible radiation 

more effective ultraviolet and deep blue protec- for the phakic eye. Since these two measure- 

tion. Table 1 also shows the percent transmit- ments vary with lens power, only 20 D, posteri- 

tance at 400 nm, %T(400 nm). Smaller values of or chamber intraocular lenses were examined. 
TABLE 1 


TRANSMITTANCE AND CLASSIFICATION OF ULTRAVIOLET-PROTECTIVE INTRAOCULAR LENSES 





LENS MANUFACTURER* TYPE WAVELENGTH’ TRANSMITTANCE CLASS 
(%T = 10%) (%T at 400 nm) 





Ultraviolet Protective 


1 American Medical PC-15LB 401 8.20 2 
Optics 
2 CILCO SK21LRU 388 71.00 4 
3 Coburn 68UV 389 41.00 4 
4 CooperVision 823-01 388 73.00 4 
5 Copeland MOD J 405 0.87 2 
6 intermedics U37BC 378 85.00 5 
7 IOLAB U706S 412 0.15 1 
8 IOLAB G708G 400 9.40 2 
9 IOPTEX UV301-01 384 62.00 4 
10 Optical Radiation UV31K 396 19.00 3 
11 Precision Cosmet 489 409 0.23 2 
12 Surgidev 20-15 329 87.00 N 
13 Surgidev UV20-20 387 72.00 4 
14 Vision Care/3M 34LE 380 86.00 4 
Clear Polymethylmethacrylate 
15 CILCO SK21 263 89.00 = 
16 IOLAB 103Q 329 86.00 = 





“{OLAB and Surgidev advertise more than one type of ultraviolet-protective intraocular lens. 
"Wavelength at which percent transmittance (%T) falls to 10%. 
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TABLE 2 
CLASSIFICATION OF ULTRAVIOLET-PROTECTIVE 
INTRAOCULAR LENSES BASED ON W(10%)* 





CLASS W(10%) LENSES IN TABLE 1 
1 410 nm and higher 7 
2 400 to 409 nm 1,5, 8,17 
3 390 to 399 nm 10 
4 380 to 389 nm 2, 3, 4, 9, 13, 14 
5 370 to 379 nm 6 
Nt Below 370 12 





*Wavelength at which %T (percent transmittance) falls to 10%. 
"N, non-ultraviolet-protective. All intraocular lenses with ultra- 
violet-absorbing chromophores had a W(10%) above 370 nm. 


For comparison of ultraviolet-protective intra- 
ocular lenses, I grouped intraocular lenses into 
six classes based on their W(10%) values. These 
classes are defined in Table 2. 





Results 





Several conclusions can be drawn from the 
data. First, despite similar claims by manufac- 
turers, there is a wide disparity in the ultravio- 
let protection offered by ultraviolet-protective 
intraocular lenses, ranging from excellent pro- 
tection (classes 1 and 2), to poor protection 
(classes 4 and 5), to protection no better than 
clear polymethylmethacrylate (class N). Sec- 
ond, intraocular lens advertising can be mis- 
leading. For example, lens 5 is promoted as an 
ultraviolet-absorbing lens, even though its cur- 
rent advertised transmittance spectrum is that 
of a clear polymethylmethacrylate intraocular 
lens with a W(10%) of 335 nm anda %T(400 nm) 
of 98%. The actual lens 5 currently sold to 
clinicians is one of the most effective 
ultraviolet-protective intraocular lenses, how- 
ever, suggesting that either the manufacturer is 
unaware of changes in the polymethylmeth- 
acrylate provided by its supplier, or does not 
feel it necessary to change promotional litera- 
ture or prescribing information enclosed with 
the actual implantable lens when it changes the 
polymethylmethacrylate in its intraocular lens- 
es. Another example of misleading advertising 
is lens 12, promoted as composed of “natural 
ultraviolet absorbing polymethylmethacry- 
late.” This lens is made of clear polymethyl- 


methacrylate, without ultraviolet-absorbing 
chromophores. With this lens potentially haz- 
ardous ultraviolet radiation between 330 and 
400 nm is transmitted to the retina. The term 
“natural” apparently refers to the absence of 
ultraviolet-protective chromophores, even 
though there is nothing “natural” about clear 
polymethylmethacrylate or the absence of 
near-ultraviolet protection. 


Discussion 


Light can damage ocular tissues in three 
ways: through its ionizing effects, thermal 
effects, and photochemical effects. Ionizing ef- 
fects are produced by Q-switched Nd:YAG la- 
sers with brief exposures, typically nanosec- 
onds (10° seconds) to picoseconds (10°) in 
duration. These effects occur when a focused 
laser beam produces an irradiance high enough 
to strip electrons from molecules in the target 
tissue, producing a collection of ions and elec- 
trons called a “plasma.” Rapid plasma expan- 
sion combined with latent tissue stress incises 
target tissues, as in an Nd:YAG laser discission 
for an opacified posterior capsule.* 

Thermal effects are produced with longer 
light exposures, typically between 0.1 and 0.5 
seconds. They occur when a focused laser beam 
heats target tissues to a temperature high 
enough to produce a local inflammatory re- 
sponse. Coagulation and scarring are the de- 
sired therapeutic end points, as in panretinal 
photocoagulation for proliferative diabetic reti- 
nopathy or laser trabeculoplasty for chronic 
open-angle glaucoma.’ 

Photochemical effects are produced with 
even longer exposures, typically greater than 
10 seconds in duration. They occur when light 
produces chemical reactions in target tissues, 
at light levels and temperature increases far 
below those needed for photocoagulation. Pho- 
tochemical effects can be deliberate, as in laser 
exposure of tissues sensitized with a light- 
sensitive chromophore such as HpD deriva- 
tive, or they can be inadvertent, as in photic 
retinopathy from solar observation,’ welding 
arc exposure,'* or operating microscope expo- 
sure.” Photochemical effects were first docu- 
mented in 1966."! 

The retina has two lines of defense against 
light damage. The outer segments of rod and 
cone photoreceptors shed photopigment- 
containing disks, thereby eliminating struc- 
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tures that may be damaged by high light and 
oxygen concentrations.” The retinal pigment 
epithelium removes this outer segment debris, 
and is therefore subject to the damaging effects 
of lipid debris in a high oxygen environ- 
ment.‘ The retinal pigment epithelium is pro- 
tected against these toxic factors by melanin 
and a battery of antioxidants including super- 
oxide dismutase, peroxidase, catalase, and vi- 
tamin E.!" With age, retinal pigment epitheli- 
um lipofuscin increases,’*"® and melanin” and 
probably other retinal pigment epithelium de- 
fense mechanisms decline. Photochemical light 
damage can affect the retinal pigment epitheli- 
um,” the photoreceptors,’® or both the retinal 
pigment epithelium and neurosensory reti- 
na.'*?9 The damage may be additive,” and de- 
pends on species and the exposure history 
(duration, intensity and source spectrum, and 
the location and extent of exposed retina). One 
of the most striking features of photic retinopa- 
thy is that damage susceptibility increases with 
decreasing wavelength, so that blue light and 
ultraviolet radiation pose the greatest potential 
i la 

The electromagnetic spectrum spans a con- 
tinuous range of wavelengths, including visi- 
ble light between 400 and 700 nm, and ultravio- 
let radiation at shorter wavelengths. In a 
normal human eye, the cornea, opaque to ultra- 
violet light below 300 nm, shields internal ocu- 
lar components from potential harm from light 
below 300 nm. In the near-ultraviolet region 
between 300 and 400 nm, however, the cornea 
is effectively transparent. In this region, the 
crystalline lens absorbs near-ultraviolet radia- 
tion and shields the retina from potential harm. 
When the crystalline lens is removed in cataract 
surgery, however, the retina’s near-ultraviolet 
light protection is also removed. Replacing the 
crystalline lens with a clear polymethylmeth- 
acrylate intraocular lens provides little protec- 
tion because clear polymethylmethacrylate al- 
lows most of the near-ultraviolet light to reach 
the retina.” 

There has been a marked increase in reported 
cases of photic retinopathy from operating mi- 
croscopes in the past few years,’ comple- 
menting previous reports of photochemical ret- 
inal damage from solar and welding arc 
observation, and emphasizing the clinical sig- 
nificance of photic retinopathy. Photic retinop- 
athy probably comprises a continuum of relat- 
ed hazards, the nature of biochemical events 
being determined by the exposure history and 


the effectiveness of individual retinal defense 
mechanisms. 

Because experimental studies show that mild 
photochemical retinal damage may not be visi- 
ble by ophthalmoscopy,”™ clinical reports 
probably represent only the most severe inju- 
ries. The long-term effects of photic retinopa- 
thy may not be distinguishable from normal 
aging changes, such as geographic aging macu- 
lar degeneration. Furthermore, it is unclear if 
severe erythropsia®” produces permanent ef- 
fects that are not initially apparent by ophthal- 
moscopy, or if this condition is the clinical 
analog of blue-sensitive cone photochemical 
damage observed in primates at very low light 
levels.!8 The aphakic and nonultraviolet pro- 
tected retina are exposed and sensitive to near- 
ultraviolet radiation.” These patients should be 
cautioned to wear ultraviolet-protective specta- 
cles in bright environments, such as ski slopes 
or seashores.””! 

In view of mounting evidence that the pseu- 
dophakic retina needs effective ultraviolet pro- 
tection, the variability in spectral transmittance 
of intraocular lenses marketed as ultraviolet- 
protective is disturbing. As shown in Table 1, 
classes 4, 5, and N lenses offer only limited 
ultraviolet protection, and pseudophakic indi- 
viduals with those lenses should still be cau- 
tioned to wear ultraviolet-protective spectacles 
in bright environments.**' Misleading adver- 
tisements like those noted earlier are also dis- 
turbing. New labeling requirements from the 
Food and Drug Administration should elimi- 
nate some uncertainty, but clinicians should be 
wary of the performance of the intraocular 
lenses they implant. 

In 1978, I reported the increased risk of the 
pseudophakic individual to thermal” and pho- 
tochemical retinal damage,” and suggested a 
possible role for cumulative photochemical ret- 
inal damage in aging macular degeneration.” If 
cumulative photochemical damage does con- 
tribute to macular degeneration, it may be diffi- 
cult to prove the efficacy of ultraviolet- 
protective intraocular lenses because the 
long-term effects of subclinical photic retinopa- 
thy may be indistinguishable from normal reti- 
nal aging. It would require a large patient 
population to demonstrate a difference in the 
incidence of aging macular degeneration be- 
tween pseudophakic individuals with clear and 
with ultraviolet-protective intraocular lenses. 
Since 1978, most intraocular lens manufactur- 
ers have introduced ultraviolet-protective lens- 


Vol. 102, No. 6 


es, and over 60% of all new implanted intraocu- 
lar lenses are ultraviolet-protective (Intraocular 
Lens Market Survey, North Branch, NJ: Health 
Products Research, Inc., 1985). Ultraviolet- 
protective intraocular lenses have been shown 
to reduce the risk of photic retinopathy in 
experimental animals.” Additionally, it has 
been found that ultraviolet-protective intraocu- 
lar lenses reduce the risk of postoperative angi- 
ographically apparent cystoid macular edema, 
even though this effect does not have short- 
term visual consequences.” 

While it is important to consider the long- 
term toxicity of ultraviolet-absorbing chromo- 
phores in intraocular lenses,* photic retinopa- 
thy is a demonstrable clinical syndrome. If 
clear polymethylmethacrylate intraocular lens- 
es are used, the aged retinae of typical cataract 
patients are deprived of effective ultraviolet 
protection at a time when their defenses 
against photic retinopathy are waning. *” An 
ideal ultraviolet-absorbing intraocular lens 
should provide effective protection against po- 
tentially harmful radiation below 400 nm that 
contributes nothing to vision (other than ery- 
thropsia, glare, and chromatic aberration), but 
it should not alter the normal photopic or 
scotopic spectral sensitivity for the patient’s 
age group. Additionally, chromophore photo- 
degradation and leachability should be mini- 
mized. *4:26:37 

Blue light is also potentially hazard- 
ous,'"!*23! as demonstrated by solar retinitis,’ 
welder’s maculopathy,'* and operating micro- 
‘scope damage” in phakic eyes with natural 
crystalline lens protection. Thus, the ideal 
value for W(10%), the short-wavelength cut-off 
for ultraviolet-protective intraocular lenses, is 
probably between 410 nm and 430 nm. Some 
authors have advocated cut-offs as long as 450 
nm.” Careful psychophysical studies are need- 
ed to determine the longest wavelength cut-off 
(greatest protection) that does not impair pho- 
topic or scotopic vision. 
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Chronic Propionibacterium Endophthalmitis After 


Extracapsular Cataract Extraction and Intraocular Lens 


Implantation 
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phy, M.D., William J. Reinhart, M.D., 


Z. Nicholas Zakov, M.D., James T. McMahon, Ph.D., and Thomas P. Cliffel, M.D. 


We studied six cases of chronic, indolent 
intraocular inflammation that occurred after 
extracapsular cataract extraction and posterior 
chamber intraocular lens implantation. The 
inflammation was characterized by a delayed 
onset, and in three cases had the clinical ap- 
pearance of a granulomatous iridocyclitis. 
Cultures of intraocular specimens obtained 
from six eyes yielded Propionibacterium; five 
yielded P. acnes. Pleomorphic gram-positive 
bacilli consistent with Propionibacterium were 
identified in cytologic or histopathologic stud- 
ies in four of the six culture-positive cases. 
After surgical and medical therapy, the inflam- 
mation resolved. Postoperative Propionibac- 
terium endophthalmitis may masquerade as a 
chronic iridocyclitis. 


` POSTOPERATIVE INTRAOCULAR inflammation is 
a well-recognized complication of cataract sur- 
gery and intraocular lens implantation. In 
some cases, it has been attributed to impurities 
in irrigating solutions, materials used in manu- 
facturing, and the techniques of sterilizing in- 
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traocular lenses, as well as to the intraocular 
lens position in the eye. ! 


S a.» 
See also p. 788. 
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Recently, cases of phacoantigenic uveitis 
after extracapsular cataract extraction and in- 
traocular lens implantation have been report- 
ed.*° This sterile, granulomatous inflammation 
has responded to removal of the lens implant 
and residual lens material.** 

Postoperative intraocular inflammation after 
cataract surgery and intraocular lens implanta- 
tion may also be caused by infection.®” It is 
important to differentiate between infectious 
and sterile causes to implement appropriate 
therapy. Demonstration or isolation of the 
agent from intraocular material is necessary to 
establish the diagnosis of infectious endoph- 
thalmitis. 

We studied six cases of chronic, postopera- 
tive inflammation after extracapsular cataract 
extraction and posterior chamber lens implan- 
tation associated with the intraocular presence 
of Propionibacterium. 


—----e—r————— aU 


Case Reports 
ic ait cea sine en een ia tS 


Intraocular inflammation developed in six 
patients after extracapsular cataract extraction 
and posterior chamber lens implantation (Ta- 
bles 1 and 2). Patients ranged in age from 48 to 
70 years (one man, five women). All had un- 
complicated extracapsular cataract procedures; 
one had phacoemulsification (Case 2) and two 
had primary capsulotomies (Cases 3 and 6). 
The procedures were performed by five sur- 
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TABLE 1 
CLINICAL DATA 


TO 


CASE NO., BEST CORRECTED VISUAL ACUITY INTERVAL BETWEEN CATARACT EXTRACTION AND INTERVAL BETWEEN ONSET OF INFLAMMATION AND 


AGE, SEX AFTER CATARACT SURGERY ONSET OF POSTOPERATIVE INFLAMMATION (mos) SURGERY FOR TREATMENT AND DIAGNOSIS (mos) 
| fF 20/25 8 
2.67, F 20/20 8 
3, 70, F 20/20 9 
4, 58, F 20/20 15 
5,69, M 20/40 15 
(Worsened after YAG laser 
capsulotomy 1 mo later) 
6, 48, F 20/20 5 


a 


geons. The intraocular lenses were manufac- 
tured by three companies and each lens had a 
different lot number. Subconjunctival antibiot- 
ic injections were given and topical corticoste- 
roids and antibiotics applied during the imme- 
diate postoperative period in all patients. All 
patients had an uneventful early postoperative 
period and a recorded visual acuity of 20/40 or 
better in the operated eye. No postoperative 
wound leaks or filtering blebs were noted. 

The interval between cataract surgery and 
onset of the postoperative inflammation ranged 
from two to six months. The inflammation was 
characterized by an indolent course and ap- 
peared clinically as a chronic iridocyclitis. At 
some time during the inflammatory period, 
three patients (Cases 3, 4, and 6) had large, 
white granulomatous-appearing keratic precip- 
itates (Fig. 1). All patients except one (Case 4) 





Fig. 1 (Meisler and associates). Case 6. Slit-lamp 
photomicrograph showing granulomatous-appear- 
ing iridocyclitis characterized by large, white keratic 
precipitates. 


had hypopyons. All patients except one (Case 
5) had accumulation of white exudate on the 
posterior capsule or intraocular lens. The in- 
flammation improved transiently with topical, 
periocular, and oral corticosteroid therapy in 
all patients. The interval between the onset of 
inflammation and surgery for diagnosis and 
therapy ranged from five to 15 months. Vitre- 
ous specimens from all eyes and aqueous speci- 
mens from two were submitted for histopatho- 
logic, cytologic, and microbiologic (bacterial, 
anaerobic bacterial, and fungal cultures) stud- 
ies. Anaerobic cultures of vitrectomy speci- 
mens from six eyes yielded Propionibacterium; 
five yielded P. acnes. The Proptonibacterium 
organisms were recovered in thioglycollate 
broth in five cases and chopped meat broth in 
one. The period of time for the organism to 
appear in culture ranged from two to seven 
days. Histopathologic and cytologic studies of 
intraocular specimens obtained from all eyes 
demonstrated a mixed cellular response with 
macrophage and polymorphonuclear cell com- 
ponents. Foamy macrophages were observed in 
all specimens (Fig. 2). Studies of specimens 
from two eyes (Cases 3 and 5) showed epitheli- 
oid and giant cells (Fig. 3). Gram-positive, 
pleomorphic bacilli were observed microscopi- 
cally in specimens taken from all eyes except 
Cases 2 and 5 (Fig. 4). Surgical therapy consist- 
ed of removing the posterior chamber lens, 
posterior capsule, and anterior vitrectomy by 
the limbal approach in two eyes. Pars plana 
vitrectomy without intraocular lens implant re- 
moval was performed on the other four eyes 
with partial capsulectomy in two of these four 
eyes. Antibiotic therapy is summarized in Table 
2. Follow-up period after therapy ranged from 
two to 43 months. The inflammation resolved 
in all patients; however, three patients (Cases 
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TABLE 2 
THERAPEUTIC DATA 


S 


INTERVAL BETWEEN 


INOCULATION AND FOLLOW-UP AFTER 
CASE GROWTH OF PROPIONI- SURGICAL THERAPY POSTTHERAPY 
NO. THERAPY BACTERIUM (mos) VISUAL ACUITY 

1 Pars plana vitrectomy and capsulectomy. 2 days from the first vitrectomy 22 20/25 
Intravitreal penicillin. Intravenous specimen. Cultures of the 
penicillin. Gentamicin and corticosteroid repeat vitrectomy specimen 
subconjunctival injections. Penicillin and were negative 
corticosteroid eyedrops. Repeat 
vitrectomy 48 hrs later for recurrence of 
inflammation. Penicillin and 
corticosteroid subconjunctival injections. 

Penicillin and corticosteroid eyedrops 
continued. 

2 Pars plana vitrectomy. Intravitreal 5 days from separate 5 20/25 
gentamicin and amphotericin. paracentesis and vitrectomy 
Intravenous cephalexin. Gentamicin specimens 
drops and subconjunctival injection. 

Subsequent intravitreal cefazolin. 

3 Limbal approach. Removal of posterior 5 days from vitrectomy 43 20/40 
chamber lens implant, posterior capsule, specimen (no P. acnes 
and anterior vitrectomy. Intravenous present) 
clindamycin and oral rifampin. 

Dexamethasone-neomycin-polymyxin 
eyedrops. 

4 Limbal approach. Removal of posterior 7 days from vitrectomy § 20/25 
chamber lens implant, posterior capsule, specimen 
and anterior vitrectomy. Intravitreal 
gentamicin. Intravenous 
chloramphenicol, gentamicin, and 

‘ cefazolin. Tobramycin eyedrops and 
gentamicin subconjunctival injection. 

Corticosteroid eyedrops and 
subconjunctival injection. 

5 Pars plana vitrectomy. Intravitreal 7 days from separate 2 6/200 
gentamicin, and cefazolin. Intravenous paracentesis and vitrectomy (Choroidal 
cefazolin and gentamicin. Cefazolin, specimens and retinal 
gentamicin, and corticosteroid detachment) 
subconjunctival injections. Cefazolin and 
gentamicin eyedrops. 

Neomycin-dexamethasone ointment. 

6 Pars plana vitrectomy and capsulectomy. 2 days from the first vitrectomy 24 20/20 
No intraocular antibiotics. Intravenous specimen. Cultures of the 
penicillin and gentamicin. Penicillin, repeat vitrectomy specimen 
gentamicin, and corticosteroid eyedrops. were negative 


Repeat vitrectomy two weeks later for 
recurrence of inflammation. Intravitreal 
penicillin and cefazolin. Penicillin and 
cefazolin subconjunctival injections. 
Intravenous penicillin and cefazolin. 
Penicillin and corticosteroid eyedrops 
continued. 
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Fig. 2 (Meisler and associates). Case 5. Light pho- 
tomicrograph of foamy macrophage found in vitrec- 
tomy specimen (hematoxylin and eosin, X 320). 


2, 4, and 5) continue to use topical corticoste- 
roid eyedrops daily or twice daily. The best 
recorded visual acuity after surgery ranged 
from 20/20 to 6/200. Five of the six patients 
achieved visual acuity of 20/40 or better. 

The following case report is representative of 
the clinical course of these patients. 


Case 6 

A 48-year-old woman had an extracapsular 
cataract extraction with a posterior chamber 
lens implant and posterior capsulotomy per- 
formed on the left eye in October 1983. The 
procedure was well tolerated and without com- 
plication. Preoperatively, she applied poly- 
myxin B sulfate-neomycin sulfate-gramicidin 
eyedrops to the left eye prophylactically. At the 
completion of the operation, she received sub- 
conjunctival injections of gentamicin sulfate 
and methylprednisolone sodium succinate. 
Dexamethasone-neomycin sulfate-polymyxin B 
sulfate ointment was then applied and the eye 
was patched. Dexamethasone-neomycin sul- 
fate-polymyxin B sulfate eyedrops were admin- 
istered daily during the immediate postopera- 
tive period. The early postoperative course was 
uneventful. The patient’s best corrected visual 
acuity was 20/20 at six weeks after surgery. 
Three months postoperatively, however, her 
visual acuity had deteriorated to 20/50 and 
slit-lamp examination disclosed marked cell 
and flare, hypopyon, and small and large white 
keratic precipitates and exudative material in 
the capsule. The inflammation responded par- 
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Fig. 3 (Meisler and associates). Case 5. Light pho- 


tomicrograph of multinucleated giant cell found in 
vitrectomy specimen (hematoxylin and eosin, X 320). 





tially to topical and oral corticosteroids but 
would not resolve. 

In June 1984, pars plana vitrectomy and cap- 
sulectomy were performed. No intraocular an- 
tibiotic injections were given. Gram-positive, 
pleomorphic bacilli, polymorphonuclear cells, 
and macrophages were identified microscopi- 
cally in material obtained during vitrectomy. 
Anaerobic cultures of the vitrectomy specimen 
grew P. acnes in thioglycollate broth two days 
after inoculation. Intravenous therapy of 2.5 
million units of penicillin G potassium every 
four hours and 90 mg of gentamicin sulfate 
every eight hours was started immediately 
after surgery. Penicillin G potassium (50,000 
units/ml), gentamicin sulfate (12 ug/ml), and 





e. 


Fig. 4 (Meisler and associates). Case 4. Extracellu- 
lar and intracellular gram-positive, pleomorphic ba- 
cilli and inflammatory cells around capsular material 
(tissue Gram stain, X 400). 
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prednisolone acetate 1% eyedrops were also 
started. Two weeks later inflammation recurred 
and a second pars plana vitrectomy with intra- 
vitreal injections of 5,000 units of penicillin G 
potassium and 250 ug of cefazolin sodium were 
given. Subconjunctival injections of 50,000 
units of penicillin G potassium and 50 mg of 
cefazolin sodium were given after surgery. In- 
travenous penicillin therapy and penicillin and 
prednisolone eyedrops were continued. Two 
grams of intravenous cefazolin sodium every 
six hours was also started. The inflammation 
resolved completely within two months. The 
eye has been free of inflammation for 24 
months, and visual acuity has returned and 
remained stable at 20/20. 





Discussion 





This study describes six patients with 
culture-positive Propionibacterium intraocular 
infection after extracapsular cataract extraction 
and posterior chamber intraocular lens implan- 
tation. Four of the six patients had histopatho- 
logic or cytologic findings of intraocular bacter- 
ia consistent with this diagnosis. 

Propionibacterium is a gram-positive, non- 
spore-forming, pleomorphic bacillus.® It is a 
ubiquitous organism commonly found in the 
anaerobic flora of the conjunctiva.*" Propioni- 
bacterium is an organism of low virulence; how- 
ever, it is also an opportunistic pathogen capa- 
ble of causing a low-grade, persistent 
endophthalmitis. Most reported cases of P. 
acnes endophthalmitis have occurred as a result 
of ocular trauma, |!“ but some have followed 
cataract surgery” and cataract surgery accom- 
panied by intraocular lens implantation.’ 

The diagnosis of Propionibacterium endoph- 
thalmitis is established by recovering the or- 
ganism in cultures of intraocular specimens. 
Specimens were obtained by vitrectomy in all 
six patients and paracentesis in two of these 
six. Propionibacterium is a fastidious organism 
and may be difficult to recover in culture. ' 
Additionally, isolates of Propionibacterium may 
grow slowly in culture. In four of our patients, 
it did not become evident until at least five days 
after inoculation into anaerobic media. Some 
laboratories routinely discard anaerobic and 
routine cultures 48 hours after incubation. If 
Propionibacterium is a suspected pathogen for 
endophthalmitis, cultures should be inoculated 
into anaerobic media without delay and held 


for at least one week. Confirmation of Propioni- 
bacterium is made by demonstration of gram- 
positive pleomorphic bacilli on cytologic or 
histopathologic studies of intraocular material. 

The posterior chamber intraocular lens im- 
plant may have played a role in the pathogene- 
sis of the postoperative inflammation observed 
in our patients. Although it is unlikely that the 
intraocular lenses became contaminated during 
the manufacturing process, it may have been 
the vector by which organisms were brought 
into the eye. The association between low- 
grade, chronic infection and prosthetic appli- 
ances is well recognized. Prosthetic heart 
valves, artificial joints, and cerebrospinal fluid 
shunts occasionally harbor opportunistic path- 
ogens, such as P. acnes, resulting in infections 
that are sometimes difficult to diagnose and 
treat." Recently, it has been shown that ex- 
perimental intraocular Propionibacterium infec- 
tions clear more slowly from a pseudophakic 
eye as compared to phakic or aphakic eyes.” It 
is unlikely, however, that the intraocular lens 
implant itself was the nidus for inflammation, 
as evidenced by the ability of four of our suc- 
cessfully treated patients to retain their intraoc- 
ular lens implants. 

Postoperative bacterial endophthalmitis 
caused by virulent pathogens is usually charac- 
terized by a painful, hyperacute, and destruc- 
tive course.’ The delay in onset and chronic 
indolent nature of the inflammation observed 
in our patients are somewhat similar to cases of 
staphylococcal epidermidis endophthalmitis 
after cataract extraction and intraocular lens 
implantation." The delayed and prolonged 
course in our patients may be attributed to 
many factors. Because an infectious process 
was not recognized initially, none of our pa- 
tients received early aggressive antibiotic ther- 
apy. Additionally, all were treated with topical 
corticosteroids postoperatively, which may 
have modified the inflammatory course. The 
clinical and cellular nature of the inflammation 
may also be attributed to the inherent charac- 
teristics of Propionibacterium. The indigestibility 
of its cell wall structure prevents killing by 
polymorphonuclear cells and macrophages.” 
Persistence within inflammatory cells is one of 
the triggering mechanisms of macrophage acti- 
vation and Propionibacterium is recognized as a 
stimulant of the reticuloendothelial cell sys- 
tem.“ The clinical appearance of granuloma- 
tous iridocyclitis observed in our patients is 
atypical for a postoperative bacterial intraocu- 
lar infection. The microscopic finding of epithe- 
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lioid and giant cells in intraocular specimens 
obtained from two of our patients suggests a 
granulomatous reaction. Propionibacterium pro- 
vokes granulomatous reactions experimentally 
and in severe human inflammatory acne.” 

Another condition that gives rise to granu- 
lomatous intraocular inflammation after lens 
trauma is phacoantigenic uveitis. Phacoan- 
tigenic uveitis occurs as a result of hypersen- 
sitivity to autologous lens material. Recent 
reports have described the occurrence of 
phacoantigenic uveitis after extracapsular cata- 
ract extraction and intraocular lens implanta- 
tion.2> The histopathologic and cytologic 
findings of foamy macrophages, epithelioid 
and giant cells in the specimens obtained from 
our patients are similar to findings described in 
these reports. Had we not observed the Pro- 
pionibacterium organisms histopathologically or 
recovered them in culture, a presumed diagno- 
sis of phacoantigenic uveitis may have been 
made. In light of the unusual clinical course in 
our patients, possibly the Propionibacterium and 
residual lens material may interact to produce 
postoperative inflammation. In an animal 
model of lens-induced hypersensitivity, sensi- 
tization to lens material is most effectively 
achieved when it is injected in complete 
Freund’s adjuvant (mycobacterial protein). ”” 
Propionibacterium has adjuvant qualities itself 
and possibly could play an adjuvant role in 
promoting hypersensitivity to the lens protein 
in some patients.” 

Therapy for our patients consisted of surgical 
intervention, usually in combination with ad- 
ministration of intravitreal and systemic antibi- 
otics. Surgical intervention included vitrec- 
tomy in all cases accompanied by removal of a 
portion or all of the posterior capsule in four. 
Removal of the intraocular lenses was unneces- 
sary in four patients treated by pars plana 
vitrectomy. This would seem to be the pre- 
ferred therapeutic approach. Propionibacterium 
acnes is sensitive to a wide spectrum of antibiot- 
ics,*° including penicillin and cephalosporins, 
which four of our patients received intraocu- 
larly. However, one of our patients (Case 4) 
received only gentamicin by intravitreal admin- 
istration, an antibiotic to which Propiontbac- 
terium may show resistance. Further, one pa- 
tient (Case 3) was successfully treated without 
intraocular antibiotics. This suggests other 
mechanisms by which the infection is resolved: 
(1) systemically or locally administered antibi- 


otics, (2) surgically reducing the intraocular 
infectious load, and (3) altering the infectious 
microenvironment of the Propionibacterium. 

Propionibacterium endophthalmitis should be 
suspected in eyes that develop persistent, low- 
grade iridocyclitis, often with granulomatous 
features, after extracapsular cataract extraction 
and posterior chamber lens implant. In these 
cases, careful microbiologic and cytologic or 
histopathologic studies of intraocular material 
are necessary. Further, this inflammation will 
persist until therapeutic measures are imple- 
mented. 
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Features of a Syndrome With Congenital Cataract and 


Hypertrophic Cardiomyopathy 
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J. R. M. Cruysberg, M.D., R. C. A. Sengers, M.D., A. Pinckers, M.D., 
K. Kubat, M.D., and U. J. G. M. van Haelst, M.D. 


We studied 12 patients from six unrelated 
families with a syndrome that has an autoso- 
mal recessive pattern of inheritance and can be 
diagnosed from clinical, histologic, and bio- 
chemical characteristics. The four major symp- 
toms are congenital cataract, hypertrophic car- 
diomyopathy, mitochondrial myopathy of 
voluntary muscles, and exercise-related lactic 
acidosis. The patients had bilateral and total 
cataract in the first weeks of life, underwent 
cataract surgery, and developed nystagmus 
and strabismus. Corrected visual acuity was 
lower than 20/40 in aphakic eyes. Patients were 
mentally normal, and at school age they visit- 
ed a school for blind and visually impaired 
children. The majority of the patients devel- 
oped axial myopia with myopic fundus chang- 
es; aphakic refraction usually was lower than 
10.0 diopters after the first decade. The cardiac 
myopathy was progressive and the cause of 
premature death. Three of the 12 patients died 
in the neonatal period and six patients died in 
early adulthood. 


CONGENITAL CATARACT is frequently associat- 
ed with heart disease in the congenital rubella 
syndrome,’ but rarely in any other case.* Since 
1970, we have studied 12 patients from six 
unrelated families with a hereditary clinical 
syndrome characterized by congenital cataract, 
hypertrophic cardiomyopathy, mitochondrial 
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myopathy of voluntary muscles, and exercise- 
related lactic acidosis. In 1975, these findings 
were described by Sengers and associates,’ and 
now are registered as an inherited disease, 
Registry No. 21235 on the McKusick Register.’ 
The ocular and systemic features of the patients 
we have studied to date are reported here. 


OO 


Subjects and Methods 


OO 


The first patient recognized with this syn- 
drome was born Sept. 22, 1970, with bilateral 
congenital cataract. At 3 months old she suf- 
fered from cardiorespiratory problems. Pediat- 
ric evaluation disclosed cardiomegaly. The 
finding of normal acid -1,4-glucosidase activity 
excluded Pompe’s disease. Electron microsco- 
py of a muscle biopsy specimen showed struc- 
turally abnormal mitochondria. Laboratory 
studies performed at 3 years of age showed an 
exercise-related lactic acidosis, probably 
caused by a disturbed pyruvate oxidation. 

This combination of clinical, histologic, and 
biochemical findings? was looked for in other 
patients with congenital cataract at our hospi- 
tal. Associated cardiomegaly was the most im- 
portant key in tracing the patients. 

Ocular data were studied in 12 patients with 
the diagnosed syndrome of congenital cataract, 
hypertrophic cardiomyopathy, mitochondrial 
myopathy of voluntary muscles, and exercise- 
related lactic acidosis. Ocular data from before 
1975 were reviewed retrospectively from the 
files of the Institute of Ophthalmology and the 
School for Blind and Visually Impaired Chil- 
dren. Patients still living had ocular examina- 
tions, including visual field examination, 
electroretinography, electro-oculography, visu- 
al-evoked cortical potentials, echo-ophthal- 
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mography, and elaborate color vision testing.** 
When possible, audiometric screening was per- 
formed. Postmortem studies were also per- 
formed, including light microscopy of the eye 
and electron microscopy of the lens. All par- 
ents and a number of unaffected siblings re- 
ceived a routine ocular examination. 





Results 





The syndrome characterized by congenital 
cataract, hypertrophic cardiomyopathy, mito- 
chondrial myopathy of voluntary muscles, and 
exercise-related lactic acidosis was established 
in 12 of 33 children from six unrelated families 
(Fig. 1). The clinical and the ocular findings are 
summarized in Tables 1 and 2, respectively. 
There were four male and eight female pa- 
tients, all mentally normal. None of the parents 
had ocular, cardiac, or electromyographic signs 
of the syndrome. Nine of the 12 patients died 
young (mean, 15 years; ranges, 7 to 18 days and 
14 to 34 years). 


Pedigree A 


Pedigree 


t34yr 
Pedigree 





In the first days or weeks of life, all but one 
patient had leukocoria, caused by bilateral total 
cataracts. The only exception, Patient 9 (D-5), 
had bilateral nuclear cataracts that were discov- 
ered when he was five years old. Eight patients 
had bilateral cataract extractions when they 
were between 2 and 6 months old. Patient 9 
(D-5) had cataract extractions when he was 5 
years old, and three patients (Patients 10, 11, 
and 12) died before cataract surgery could be 
performed. 

Hypertrophic cardiomyopathy and cardio- 
megaly were present in all patients; none had 
cyanosis. In some patients, cardiomegaly had 
been documented in the chest x-rays taken 
before cataract extraction (Fig. 2). However, the 
importance of this finding was not clear at that 
time. Electrocardiographically there appeared 
to be enormous ventricular hypertrophy, pri- 
marily of the left side, with abnormal T waves. 
Hypertrophic obstructive cardiomyopathy was 
diagnosed during catheterization or echocardi- 
ography, and confirmed during open heart sur- 
gery or necropsy (Fig. 3). 

All of the patients were easily fatigued, espe- 
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Fig. 1 (Cruysberg and associates). Pedigrees of 12 affected patients demonstrating familial occurrence, 
autosomal recessive transmission of the syndrome, and high mortality. 
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TABLE 1 
SYSTEMIC FEATURES OF THE SYNDROME 
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es. i DECEASED 
NO. PEDIGREE SEX (AGE) 

1 A-1 F an 

2 B-3 F 14 yrs 

3 B-6 M 21 yrs 

4 B-12 F 25 yrs 

5 C-1 F 34 yrs 

6 C-6 F 19 yrs 

7 C-9 F — 

8 D-3 F — 

9 D-5 M 23 yrs 
10 E-1 F 18 days 
11 F-1 M 9 days 
12 F-2 M 7 days 


FIRST SIGNS AGE AT WHICH SYMPTOMS 
OF THE SYNDROME WERE DOCUMENTED 

Cataract 3 mos 
Cardiomegaly 3 mos 
Cataract“ 1 mo 
Cardiac decompensation 14 yrs 
Cataract“ 5 days 
Cardiomegaly 14 yrs 
Cataract 10 days 
Cardiomegaly 2 mos 
Heart murmur 4 mos 
Cataract 1 mo 
Electrocardiographic signs 

of cardiomyopathy 20 yrs 
Cataract 14 days 
Heart murmur 8 yrs 
Cataract 1 mo 
Heart murmur 7 yrs 
Cataract 1 mo 
Heart murmur 13 yrs 
Cardiomegaly 25 yrs 
Cataract’ 5 yrs 
Cardiomegaly 18 yrs 
Cataract 8 days 
Cardiomegaly and 

cardiac decdmpensation 8 days 
Cataract’ 9 days 
Cardiomegaly and 

cardiac decompensation 9 days 
Cataract 1 day 
Cardiomegaly and : 

cardiac decompensation 1 day 


Ba ee — ee ——eEEeEE———eEEEe 


“Mitochondrial myopathy of voluntary muscles not recorded. 


‘Exercise-related lactic acidosis and mitochondrial myopathy of voluntary muscles not recorded. 


cially during prolonged walking. Electromyo- 
graphically strong evidence of myopathy of 
voluntary muscles was seen. Pronounced 
changes in the ultrastructure and distribution 
of mitochondria in the skeletal muscle fibers 
were the most prominent histopathologic 
findings (Fig. 4). Detailed histopathologic stud- 
ies of some of our patients have been reported 
elsewhere.*” 

In the resting state, no abnormalities were 
found in serum acid-base studies, concentra- 
tions of electrolytes, glucose, lactate, pyruvate, 


alanine, ketoacids, creatine kinase, or in toler- 
ance tests with glucose, galactose, and gluca- 
gon. However, when the patients exercised 
submaximally for 60 minutes, a metabolic aci- 
dosis with increased lactic acid levels (7.8 to 
10.6 mmol/l) was always found. Normal lactic 
acid values (0.5 to 1.8 mmol/l) were found in 
control subjects. 

Before cataract extraction, visual acuity was 
limited to light perception in all patients. After 
cataract extraction, visual acuity ranged from 
counting fingers to 20/40 (average, 20/200). 
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TABLE 2 
OCULAR FINDINGS IN THE SYNDROME 


KS 


CONDITION NO. OF ABNORMAL EYES 
NO. OF EXAMINED EYES % 

Cataract 24/24 100 

Discovered before age 6 mos 22/24 92 

Discovered after age 6 mos 2/24 8 
Aphakia 18/24 75 

Before age 6 mos 16/24 67 

After age 6 mos 16/18 89 

After age 6 yrs 18/18 100 
Subnormal vision (< 20/40) 23/24 96 

Before lens extraction 24/24 100 

After lens extraction, corrected 17/18 94 
Nystagmus (ocular, acquired) 16/18 89 
Strabismus (esotropia, acquired) 16/18 89 
Microcornea (< 10 mm) 0/18 0 
Megalocornea (> 12 mm) 0/18 0 
Corneal dystrophy (acquired) 1/24 4 
Aphakic refraction < 10.0 D 11/14 79 
Aphakic refraction > 14.0 D 0/14 0 
Macrophthalmos (axial length > 

mean + 2 SD = 25.9 mm; adults) 3/6 50 
Microphthalmos (axial length < 

mean — 2 SD = 22.5 mm; adults) 0/6 0 
Pigmentary fundus changes (adults) 8/18 44 
Pale optic disk 8/18 44 
Glaucoma 1/24 4 
Subnormal electroretinogram 3/6 50 
Subnormal electro-oculogram 0/6 0 
Negative pattern reversal 

visual-evoked potential 6/6 100 
Negative flash 

visual-evoked potential 0/6 0 
Color vision defect 3/6 50 





Only Patient 9 (D-5) achieved visual acuity of 
20/40 in one eye. At school age all patients 
attended a school for blind and visually im- 
paired children. 

Of the patients who survived the first 
months of life only Patient 9 (D-5) did not 
develop nystagmus and strabismus. The eight 
others had horizontal nystagmus of ocular ori- 
gin and alternating esotropia with a small angle 
of squint. 

Refraction was not measurable before cata- 
ract surgery. Aphakic refraction was lower than 
10.00 D in patients older than 12 years, except 
for Patient 1 (A-1) which ranged from +3.00 to 





Fig. 2 (Cruysberg and associates). Cardiomegaly 
on chest x-rays. Top, at age 2 months (Patient 4, 
B-12). Bottom, at age 18 years (Patient 6, C-6). 


+14.00 D (average, +7.00 D) and there was 
slight astigmatism at an oblique axis (0.50 to 
2.00 D). 
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Fig. 3 (Cruysberg and associates). Hypertrophic 
cardiomyopathy confirmed by necropsy (Patient 3, 
B-6). Cardiomyopathy was asymmetric with the most 
pronounced thickening in the posterior part of the 


cardiac septum. 


Horizontal corneal diameters were all normal 
(10 to 11 mm). Corneas were clear, except the 
right cornea of Patient 1 (A-1), which was 
dystrophic because of several episodes of high 
intraocular pressure after cataract extraction. 
Postmortem light microscopy of the cornea of 
Patient 12 (F-2) demonstrated normal findings. 

Pupillary appearance and reactivity to light 
were generally normal before cataract extrac- 
tion. Aphakic eyes showed markedly reduced 


reactivity caused by posterior synechia. Con- 
genital cataract or subsequent aphakia was 
present in all patients. Electron microscopy of 
the lens of Patient 10 (E-1) disclosed multiple 
well-circumscribed depositions of electron- 
dense material in the cytoplasm of different 
lens fibers (Fig. 5). 

Ophthalmoscopic examination of the adult 
patients showed variable degrees of myopic 
crescent at the optic nerve head. The optic 
disks of four patients (Patients 3, 4, 5, and 8) 
were pale without excavation. Four adult pa- 
tients (Patient 3, 4, 7, and 8) showed bilateral 
changes in the posterior poles (Fig. 6): pigment 
irregularity (Patient 8, D-3), pigment clumping 
(Patient 3, B-6), atrophy (Patient 4, B-12), and 
linear breaks (Patient 7, C-9). By light microsco- 
py the retina was normal in the neonatal period 
(Patients 10 and 12). Retinal vessels were nor- 
mal. In all patients the peripheral fundus was 
difficult to visualize because of small pupils 
and after-cataract. 

Intraocular pressure was normal, except for 
the right eye of Patient 1 (A-1), which had 
secondary glaucoma after cataract extraction. 
Visual field examination performed in Patients 
1 (A-1), 7 (C-9), and 8 (D-3) showed a genera- 
lized decrease in sensitivity for all stimuli, 
without scotomatous defects, except for the 
glaucomatous field loss in the right eye of 
Patient 1 (A-1). 

By echo-ophthalmography axial length meas- 
urements in adult patients disclosed relatively 
large eyes (average, 26.2 mm; range, 22.5 to 
29.0 mm). Electroretinography findings were 
normal in both eyes of Patient 1 (A-1) and in the 
right eye of Patient 7 (C-9), and subnormal in 
the left eye of Patient 7 (C-9) and in both eyes of 
patient 8 (D-3). Cone and rod functions were 
diminished. The other patients died before 
electroretinography was performed. As shown 
by electro-oculography, the ratio of the light 
peak to dark trough was normal in both eyes of 
the three examined patients (Patients 1, 7, and 
8). 

Visual-evoked cortical potentials were nor- 
mal with flash stimulation and negative with 
pattern reversal stimulation in both eyes of 
Patients 1, 7, and 8. Color vision was normal in 
Patient 1 (A-1). In Patient 7 (C-2) color vision 
tests disclosed pseudoprotanomaly and normal 
lightness discrimination in both eyes. In Pa- 
tient 8 (D-3) both eyes showed an acquired type 
II red-green defect in 1986 (36 years); whereas, 
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Fig. 4 (Cruysberg and associates). Abnormal mitochondria in subsarcolemmal area of skeletal muscle fiber 
(Patient 8; D-3). These mitochondria contain crystals (arrows) lying between the inner and outer membranes of 
the mitochondria. Note the presence of annular granular particles in the mitochondrial matrix and the 
abundance of glycogen around the mitochondria. (Bar = 1 um.) 


in 1972 (22 years) color vision had been normal 
(Fig. 7). 

Patient 4 (B-12) was the only patient with 
hearing problems. Audiometric examination of 
this patient disclosed severe bilateral hearing 
loss in the range over 1,000 Hz. Audiometric 
screening of Patient 1 (A-1), Patient 7 (C-9), and 
Patient 8 (D-3) was normal. 





Discussion 





Since the description of our first patients in 
1975,° the four major symptoms of the syn- 
drome have remained unchanged: congenital 


cataract, hypertrophic cardiomyopathy, mito- 
chondrial myopathy of voluntary muscles, and 
exercise-related lactic acidosis. Since then we 
have diagnosed the syndrome at a much 
younger age, even immediately after birth, 
mainly by examining patients with both con- 
genital cataract and cardiopathy. 

Congenital cataracts are frequently associat- 
ed with other ocular or systemic defects.® The 
association with heart disease has been de- 
scribed only sporadically,**" except in the con- 
genital rubella syndrome.' None of these re- 
ports, however, are similar to the hereditary 
syndrome we described here. The classic ma- 
ternal rubella syndrome, as described by 
Gregg,’ consists of eye, ear, and heart defects. 
The common heart defects in the rubella syn- 
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drome are congenital malformations, such as 
patent ductus arteriosus, pulmonary stenosis, 
and ventricular septal defects; whereas, in our 
patients cardiomegaly and hypertropic ob- 
structive cardiomyopathy with structurally ab- 
normal mitochondria are the most important 
cardiac findings.’ Only one of our 12 patients 
had sensorineural deafness. 

Ocular anomalies associated with congenital 
cataract include congenital defects of the eye: a 
persistent hyperplastic primary vitreous, an- 
iridia, colobomas, and microphthalmos.* How- 
ever, in this syndrome these findings are ab- 


Fig. 6 (Cruysberg and associates). Reticular breaks 
at the posterior pole and myopic crescent at the optic 
nerve head. Top left, Right eye of Patient 7 (C-9). Top 
right, Left eye of Patient 7 (C-9). Bottom, Pigment 
irregularity at the posterior pole, myopic crescent at 
the optic nerve head, pale optic disk (Patient 8, D-3). 


sent. In particular, microphthalmos is not a 
feature of the syndrome; whereas, diminished 
visual acuity, nystagmus, strabismus, myopic 
fundus changes, as well as bilateral congenital 
cataract or subsequent aphakia are usual fea- 
tures. 

Early and severe visual deprivation is a defi- 
nite sign of this syndrome since all but one 
patient developed nystagmus and strabismus. 
Several studies have shown that the critical 
period for developing the fixation reflex in both 
unilateral and bilateral visual deprivation dis- 
orders is between 2 and 4 months of age." 
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Fig. 7 (Cruysberg and associates). Results of Farnsworth Munsell 100 hue test in Patient 8 (D-3). Top, Results 
in 1972. Bottom, Acquired type II red-green defect in 1986. 


Our patients developed total cataracts before 
this age. 

The cause of axial myopia in our patients is 
not clear. However, the absence of clear vision 
in the neonatal period may have led to myopia, 
comparable with the development of uniocular 
axial myopia in the human infant who has had 
significant eyelid occlusion in the neonatal per- 
iod.” 


In the patients examined by electroretinogra- 
phy and electro-oculography there were no 
signs of tapetoretinal dystrophy. Color vision 
examination showed normal color vision and 
pseudoprotanomaly, probably caused by myo- 
pia. Acquired optic nerve involvement has 
been documented in one of the four patients 
with pale optic disks. 

The increased blood lactate concentrations 
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are probably caused by impaired oxidation of 
pyruvate in the muscles resulting from a lack of 
oxygen in the cell. Since the lens is vascularized 
for a limited time during fetal development, 
impaired oxygen delivery might also explain 
the occurrence of congenital cataract in this 
syndrome. Impaired oxygen delivery can cause 
cataract in experimental studies.’ 

The familial occurrence and the autosomal 
recessive inheritance of the syndrome is clear 
from the six pedigrees; consanguinity could 
not be demonstrated. It is remarkable that the 
patients in families E and F died in the neonatal 
period; whereas, in families A, B, C, and D the 
patients died in early adulthood. The cardiac 
involvement is apparently progressive and the 
cause of premature death. Our oldest living 
patient is 37. 

Congenital cataract should be looked for in 
patients who die from cardiomyopathy in the 
neonatal period. 

In diagnosing this syndrome, patients with 
congenital cataract should be examined for car- 
diomyopathy. If found, further histologic and 
biochemical studies for this syndrome are indi- 
cated. The correct diagnosis is important for 
prognosis and genetic counseling. To date, 
there is no known curative therapy, but heavy 
exercise should be avoided. 
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The Proteinaceous Coating and Cytology of Implant 


Lenses in Rabbits 


J. P. Kappelhof, M.D., J. H. Pameyer, M.D., 
J. F. Jongkind, Ph.D., and G. F. J. 


We performed extracapsular lens extraction 
with implantation of a J-loop posterior cham- 
ber lens in 14 rabbit eyes. Postoperatively, the 
animals were examined by slit lamp. They 
were killed after varying survival times of up 
to 12 weeks, and the implants were examined 
by scanning electron microscopy. Three days 
after the operation a thin amorphous coating 
that did not consist of collagen was found 
covering all implants. Three cell types were 
present on the coating: macrophages, leuko- 
cytes, and flattened giant cells. This coating 
resembled morphologically the fibronectin 
coating on intraocular lenses in vitro. 


More than 500,000 intraocular lenses are im- 
planted per year in the United States.' The 
most widely used implant materials (polymeth- 
ylmethacrylate, polypropylene, and poly- 
amide) show a generally good biocompatibil- 
ity. The question has been raised why these 
artificial materials do not induce a destructive 
foreign body reaction.” However, a mild reac- 
tion of the host to the implanted lens has been 
described in humans.*' 

To investigate this phenomenon systemati- 
cally we used an animal model. We implanted 
posterior chamber intraocular lenses in 14 
rabbits. The animals were killed according to 
plan after varying survival times. Histologic 
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findings on the surface of the implant were 
studied by scanning electron microscopy to 
determine the sequence of events in the reac- 
tion of the host to the implant. 


Material and Methods 


Fourteen sodium hydroxide sterilized poly- 
propylene looped polymethylmethacrylate 
lenses (J-loop type) were implanted after extra- 
capsular lens extraction in the eyes of adult 
Dutch pigmented rabbits. Preoperatively the 
rabbits were treated for three days with 0.5% 
indomethacin eyedrops three times a day to 
prevent fibrin accumulation during intraocular 
surgery. During the two hours before surgery 
10% phenylephrine, 1% cyclopentolate, 1% tro- 
picamide, and 0.5% indomethacin eyedrops 
were administered every 15 minutes to dilate 
the pupils. Shortly before surgery the animals 
were sedated by intramuscular injection of 2 ml 
of chlorpromazine (5 mg/ml) and anesthetized 
by slow injection of 2 to 4 ml of pentobarbital 
sodium (60 mg/ml) in the marginal ear vein. 
Analgesia was improved by subconjunctival 
injection of 1 to 2 ml of prilocaine hydrochlor- 
ide (20 mg/ml). All operations were performed 
under a microscope with coaxial illumination 
according to standards used in human cataract 
surgery by one of us (J.H.P.). Both eyes of each 
animal were operated on. 

A bent, disposable 27-gauge needle on a 
syringe filled with air was stabbed through the 
cornea without prior incision. With this needle 
the anterior lens capsule was opened along the 
pupillary border. A 150 to 160 degree corneal 
incision was made. Two corneal sutures were 
placed for security and were looped aside. The 
anterior capsule was grasped with a pair of 
Vogt capsule forceps. The lens nucleus was 
easily washed out by positive vitreous pressure 
with an olive cannula and Ringer’s solution. 
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However, mild expression was necessary in 
some cases. The residual cortical material was 
irrigated using a flat cannula, although hyper- 
emia of the iris and narrowing of the pupil 
prevented complete irrigation. The anterior 
chamber was then restored by injection of 1 ml 
of sodium hyaluronate. Insertion forceps were 
used to grasp the superior haptic of the intraoc- 
ular lens, and the inferior haptic was slipped 
into place in the inferior capsular fornix. By 
rotating the lens the superior haptic was 
brought into the superior capsular fornix. To 
prevent bleeding and excessive fibrin forma- 
tion no peripheral iridectomy was performed. 
The corneal incision was closed in one layer 
using 10-0 nylon. 

No postoperative treatment was given. Dur- 
ing the first postoperative day we observed a 
mild to severe fibrinous reaction in the anterior 
chamber and the occurrence of pigmented pre- 
cipitates on the optic part of the implant. The 
dissolution of the fibrin and the development 
of cellular elements on the implant was tracked 
by slit-lamp examination. 

After survival times varying from three days 
to 12 weeks the animals were injected with an 
overdose of pentobarbital sodium (Table). The 
eyes were immediately enucleated and placed 
in a cacodylate buffered glutaraldehyde/form- 
aldehyde fixative.* To improve penetration of 
the fixative the anterior chamber was opened 
by a corneal incision. After one week of fixation 
the anterior segments were thoroughly rinsed 
im cacodylate buffer, dehydrated in a graded 
series of ethanols, and critical-point dried with 
CO:.° The specimens were glued on specimen 
stubs with conductive carbon cement and coat- 
ed with approximately 7 nm of gold. The speci- 
mens were examined by scanning electron mi- 
croscopy using a secondary electron detector. 

Additional experiments with three new, wet- 
pack sterilized J-loop intraocular lenses were 


TABLE 
NUMBER OF RABBIT EYES IMPLANTED WITH 
INTRAOCULAR LENSES AND THEIR SURVIVAL TIMES 


NO. OF EYES SURVIVAL TIME 
2 3 days 
2 1 wk 
2 2 wks 
6 4 wks 
2 12 wks 


performed. One lens was incubated at 37 C for 
24 hours in saline, and two lenses were incubat- 
ed separately at 37 C for 24 hours in a solution 
of 1,000 pg/ml of fibronectin. After fixation in 
cacodylate buffered glutaraldehyde/formal- 
dehyde fixative? the lenses were prepared for 
scanning electron microscopy as described 
above. 


Results 


On the first postoperative day slit-lamp ex- 
amination through the somewhat hazy cornea 
disclosed varying amounts of fibrin together 
with a moderate number of pigmented deposits 
on the anterior surface of the lens. During the 
first two weeks postoperatively most of the 
macroscopically visible fibrin disappeared and 
more pigmented deposits could be seen on the 
optic. The iris showed a mild to severe hyper- 
emia, and in three cases pupillary capture oc- 
curred. In one case the fibrin reaction was 
severe and an irregular mass almost filled the 
anterior chamber. Since this animal was to be 
killed three days after the operation, we did not 
wait for the dissolution of the fibrin. The con- 
tralateral eye of this animal showed almost no 
fibrin reaction. 

As the survival time increased, the size of the 
pigmented deposits increased. The maximum 
number of deposits (ten to 15) was present 
about three weeks after the operation and 
could be seen on the anterior side of the im- 
plant. Dissection of the eyes showed that in all 
cases both loops of the intraocular lens were 
placed in the capsular bag and that the periph- 
eral cortical remnants were enclosed by the 
anterior capsular flap and the posterior cap- 
sule, forming a Soemmerring’s ring. 

Scanning electron microscopy disclosed the 
ultrastructure of the pigmented deposits on the 
anterior surface of the lens (Fig. 1). Two intra- 
ocular lenses with an implantation time of 
three days were studied. On one, a dense mass 
of fibrin and a number of leukocytes were 
present. The fibrin mass prevented further in- 
spection of the lens surface. The other speci- 
men showed less fibrin. On the surface of this 
lens a thin, wrinkled coating was found, which 
was accidentally torn at several places (Fig. 2). 
The thickness of this coating did not exceed 
1 pm. On this coating numerous cells were 
distributed over the entire surface. More than 
100 cells were identified, ranging in size from 
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Fig. 1 (Kappelhof and associates). By scanning electron microscopy, at one week survival time, anterior view 
of posterior chamber intraocular lens in the rabbit eye with the cornea dissected. Cells on the anterior surface are 
visible. The iris is indicated by the arrow (X 41). 





Fig. 2 (Kappelhof and associates). At three days’ survival time, a thin, amorphous coating, accidentally torn at 
several places (arrowheads) was found on the anterior surface of each implanted intraocular lens. Cells were 
found on the coating (arrow) (Xx 680). 
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Fig. 3 (Kappelhof and associates). At three days survival time a small number of large cells with a diameter up 
to 100 um were found on the anterior surface of the implant (arrowheads). The arrows indicate the prevalent, 


smaller cell type (X 442). 





Fig. 4 (Kappelhof and associates). On the surface of the implant at one week survival time different cell types 
could be distinguished. The smallest cell type, about 5 pm in diameter, is indicated by arrows. The larger cell 
type, indicated by an arrowhead, was round and flat with a central elevation and a diameter between 10 and 30 


um (X 1,770). 
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10 to 100 um. Most of the cells were flat, had a 
round to oval outline (maximum diameter, 10 
um), and were covered with villi (Figs. 2 and 3). 
Only few large flat cells were found with diam- 
eters up to 100 pm (Fig. 3). 

The findings one week postoperatively were 
similar to the findings three days postopera- 
tively. However, three different types of cells 
were identified. The first type of cells, approxi- 
mately 5 um in diameter, were spherical and 
covered with villi (lymphocytes) (Fig. 4). The 
second type of cells were round and flat witha 
central elevation and a diameter between 10 
and 30 wm. They were probably activated mac- 
rophages (Fig. 4). The third cell type was large, 
irregularly shaped, and had a maximum diame- 
ter of 150 um (Fig. 5). The two specimens 
studied here were both covered with several 
hundreds of cells of which only 10% were of the 
third type. The remaining 90% consisted of 
about equal numbers of the first and second 
types of cells. There was still some fibrin pres- 
ent (Fig. 5 ). 

Two weeks postoperatively the thin coating on 





the lens was still present together with some 
fibrin and numerous cells of the three types 
described above. However, the large cells were 
even larger. Flattened cells, covered with 
microvilli, and over 300 wm wide, were found 
near the holes in the optic part of the intraocu- 
lar lens that are used for manipulation during 
surgery (Fig. 6). Other cells, more than 100 pm 
in diameter, were round and showed a central 
elevation. 

Four weeks postoperatively the coating on 
the lens was still present and in some cases 
fibrin was found. The cell population was es- 
sentially the same as that found three weeks 
postoperatively, including the huge, flattened 
cells. Few huge cells were seen in each speci- 
men, but their size exceeded 400 um. As can be 
seen in Figure 7 they had growing processes 
and were incomplete in covering the corre- 
sponding surface area. 

Only one specimen was examined by scan- 
ning electron microscopy after 12 weeks’ survi- 
val time. The coating on the implants was still 
present. There were fewer cells on the surface 





Fig. 5 (Kappelhof and associates). At one week survival time a small number of huge cells was found on the 


anterior surface of the implant, representing the third identifiable cell type. The arrow shows the location of 


fibrin (x 600). 
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Fig. 6 (Kappelhof and associates). At two weeks’ survival time some large cellular elements were found near 
the manipulation holes of the implant. They were flat, covered with microvilli, and over 300 um wide (x 250). 


50 ummy m | 


~ 


` 





Fig. 7 (Kappelhof and associates). One of the round, large cells with a central elevation (arrow) found on the 
anterior surface of the implant at two weeks’ survival time (x 570). 
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Fig. 8 (Kappelhof and associates). Some large cellular elements were found near the implantation site of the 


haptics at 12 weeks’ survival time (X 90). 


of the lens, and most of them were found in the 
periphery. The center of the optic was almost 
free of cells. In the periphery fibrin was found 
together with leukocytes. Large cells, exceed- 
ing 350 um in size, were found near the place of 
implantation of the haptics (Fig. 8) and in and 
near the holes in the optic part of the lens. 
The other specimen with 12 weeks’ survival 
time was used for experiments concerning the 
nature of the thin coating on the lens. The 
implant was dissected from the eye immedi- 
ately after death and divided into three 
parts: one part was treated with collagenase, 
one part with trypsin, and one part with 
cationized ferritine. Scanning electron micros- 
copy of these parts disclosed a coating on the 
collagenase-treated part, comparable to that on 
untreated lenses, and the absence of this coat- 
ing on the trypsin-treated part. Without gold- 
coating and with the use of a low accelerating 
voltage the cationized ferritin-treated part of 
the lens showed a thickened layer of electron 
conducting material, indicating the presence of 
iron bound to the surface of the lens. 
Scanning electron microscopy of the unused 
intraocular lens incubated at 37 C for 24 hours 
in saline disclosed a clear surface without any 
coating. Examination of the two intraocular 


lenses incubated separately in a solution of 
fibronectin (1,000 ug/ml) at the same tempera- 
ture and for the same period of time, showed a 
thin, wrinkled coating resembling the coating 
found on the rabbit implants (Fig. 9). 


Discussion 


Experimental surgery performed in rabbits 
has some major differences when compared 
with human surgery. The fibrin accumulation 
in rabbits during intraocular surgery is well 
known and has no counterpart in humans. 
However, the reaction described in this study 
might be applicable to humans since pigment- 
ed deposits, cellular elements, and membranes 
have been frequently reported findings in hu- 
mans.*! 

As discussed by various authors,*' the im- 
plantation of an intraocular lens in humans 
causes a limited foreign body reaction. Wolter‘ 
described a thin proteinaceous layer with nu- 
merous cells on the surface of intraocular lens- 
es obtained from humans postmortem or after 
surgical removal. 

The membranes on intraocular lenses de- 
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Fig. 9 (Kappelhof and associates). An unused intraocular lens was placed in an aqueous solution of fibronectin 
(1,000 ug/ml) for 24 hours. Scanning electron microscopy disclosed the presence of a thin, amorphous coating 
resembling the coating found in vivo as seen in Figure 2 (x 500). 


scribed by Wolter are partly cellular with an 
acellular proteinaceous component that fills the 
interspaces.? These human specimens had a 
longer implantation time than the lenses in our 
study. The cells observed were primarily mac- 
reophages or differentiation products of macro- 
phages, such as epithelioid cells and giant 
cells. Almost all of these cells contained pig- 
ment granules in their cytoplasm. These 
findings were confirmed by Sievers and von 
Domarus.* In 1986, the scanning electron mi- 
croscopic finding of a thin wrinkled coating on 
the intraocular lens was described in human 
material." 

The three cell types found in this study corre- 
spond to those previously reported. The small- 
est cells are apparently leukocytes, present as a 
result of the wound reaction. The larger, round 
cells with the central elevation are macrophag- 
es, and the third cell type consists of either 
epithelioid cells or giant cells. Differentiation 
between these two latter types is difficult by 
scanning electron microscopy. 

The most remarkable finding in our study is 
the rapid appearance (three days postopera- 
tively) of a thin coating on the lens. Ohara® 
reported in vivo large pigmented deposits and 
fine pigment particles on the surfaces of an 


implanted lens in humans from the first post- 
operative day in an uncomplicated case. 

To determine the nature of this coating we 
treated it with collagenase, trypsin, and ferri- 
tin. Since collagenase did not harm the coating, 
the coating was not made of collagen. Trypsin, 
a protein digesting enzyme, destroyed the coat- 
ing. Ferritin, which binds to acid groups of 
proteins, did bind to the coating. The coating 
must, therefore, consist of a protein with 
acidic-binding areas. 

We suspected that the coating might consist 
of plasma fibronectin. Fibronectin is a large 
glycoprotein that exists in both a cellular and a 
plasma form." The cellular form is the major 
cell surface glycoprotein of many fibroblastic 
cell lines.’ The plasma form of fibronectin has a 
lower molecular weight and is an extracellular 
protein. It has been demonstrated to mediate 
several cellular functions, namely cell attach- 
ment to substrates,? maintenance of cellular 
structure,“ and nonimmune opsonization.” 
Polymethylmethacrylate has been shown to 
bind and surface-activate fibronectin,” making 
it a potentially suitable substrate for fibro- 
nectin-mediated cell adhesion. Fibronectin can 
be released in wound reaction and is known to 
be produced by macrophages." 
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In this study we show that plasma fibronectin 
produces in vitro a morphologically identical 
coating on intraocular lenses as the coating 
found experimentally in vivo in the rabbit. This 
observation supports the hypothesis that, 
shortly after surgery, plasma fibronectin is re- 
leased in the aqueous and binds to the poly- 
methylmethacrylate of the lens optic. Biochem- 
ical analysis of the thin coating on intraocular 
lenses will be necessary to prove this hypothe- 
sis. 

To our knowledge, the presence of fibro- 
nectin in rabbits has not been previously re- 
ported and it might be an important contributor 
to cell growth on intraocular lenses. It is known 
to promote cell attachment and spreading. 
Fibronectin might contribute to the final ac- 
ceptance of the implant by the eye. 
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Open-Angle Glaucoma Associated With Vitreous Humor 
Filling the Anterior Chamber 


John R. Samples, M.D., and E. Michael Van Buskirk, M.D. 


We studied the diagnostic features of vitre- 
ous humor filling the anterior chamber in 
open-angle glaucoma in one patient who de- 
veloped this phenomenon several years after 
an intracapsular cataract extraction. In two 
other patients, vitreous filled the anterior 
chamber after ocular trauma. These patients 
had markedly increased intraocular pressures 
that responded poorly to medical therapy. 
Follow-up of at least one year with each of our 
patients suggests that with vitrectomy they 
have done well. 


GRANT’ WAS THE FIRST to call attention to an 
uncommon form of glaucoma caused by vitre- 
ous filling the anterior chamber. This glaucoma 
occurred when the anterior chamber became 
filled with loose vitreous humor. It is not asso- 
ciated with shallowing of the anterior chamber 
or with closure of the anterior chamber angle. 
Development of peripheral anterior synechiae 
does not play a role in this syndrome. Several 
early publications*® suggested that such a syn- 
drome could occur. Grant reported four clinical 
cases as well as laboratory experiments on 
enucleated human eyes in which the vitreous 
was introduced into the anterior chamber. The 
vitreous humor had the potential to obstruct 
the outflow of aqueous humor. We have seen 
three such cases, which have been treated with 
vitrectomy. 
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Case Reports 


Case 1 

A 70-year-old woman was struck by a piece of 
wood in her right eye. The patient was referred 
for further care when her intraocular pressure 
was measured at 74 mm Hg. On examination, 
visual acuity in the right eye was counting 
fingers and the intraocular pressure was great- 
er than could be measured with a tonometer. 
The cornea was edematous. The anterior cham- 
ber angle was completely open with no periph- 
eral anterior synechia or evidence of angle 
recession. The lens was dislocated inferiorly, 
and some intact zonules could be seen. Vitre- 
ous filled the anterior chamber of the right eye. 
Because no aqueous humor could be seen, the 
glaucoma appeared to result from the position 
of vitreous against the angle blocking all aque- 
ous outflow. Despite therapy, the intraocular 
pressure remained over 60 mm Hg. An anterior 
chamber vitrectomy was performed without 
incident and the intraocular pressure was re- 
duced to 20 mm Hg. 

Six weeks after the patient was discharged, 
visual acuity in the right eye was 20/400 with 
pinhole. The intraocular pressure was 28 mm 
Hg. An asymmetry in the cupping of the optic 
nerve was noted with the larger vertical cup-to- 
disk ratio seen in the right eye. The patient 
continued to do well and required less medica- 
tion with each visit. One year after her acci- 
dent, the intraocular pressure in the right eye 
was 19 mm Hg with 0.5% timolol twice daily 
and 250 mg of acetazolamide twice daily. 


Case 2 

A 53-year-old man sustained blunt trauma to 
his right eye when struck by an elastic band. 
On examination, the cornea was edematous 
and the lens was dislocated into the vitreous 
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cavity. Vitreous humor had migrated anteriorly 
to fill the anterior chamber. No clear aqueous 
humor was visible. The anterior chamber angle 
was completely open with no synechiae and no 
angle contusion. With medical therapy, the 
intraocular pressure remained greater than 60 
mm Hg for four weeks. The anterior chamber 
remained filled with vitreous. 

A vitrectomy performed through a superior 
limbal wound allowed us to aspirate vitreous 
from the surfaces of the iris, chamber angle, 
and cornea, which resulted in the immediate 
clearing of the corneal edema. After a post- 
surgical, transient, increased intraocular pres- 
sure, the intraocular pressure remained below 
20 mm Hg for two years without any ocular 
antihypertensive medications. The cornea re- 
mained clear and the anterior chamber re- 
mained deep and quiet. Strands of vitreous 
remained, extending from the lens into the 
anterior chamber. One year after the vitrec- 
tomy, the patient’s dislocated lens was re- 
moved. The patient was subsequently fit with a 
contact lens and had a visual acuity of 20/40. 


Case 3 

A 57-year-old woman with a history of con- 
genital cataracts was referred to us for uncon- 
trolled glaucoma. Ten years earlier, the patient 
had undergone intracapsular lens extractions 
in both eyes. She had done well until one year 
before initial examination. At that time the 
intraocular pressure was 30 mm Hg in her right 
eye. Glaucoma medications including acetazol- 
amide, pilocarpine, and epinephrine were 
used, and the patient achieved good control of 
the intraocular pressure. 

At initial examination, visual acuity was 
20/20 with correction in both eyes. Intraocular 
pressures were R.E.: 36 mm Hg and L.E.: 20 
mm Hg. The peripheral portion of the right 
corneal epithelium showed faint epithelial 
edema, and the central cornea was clear. The 
anterior chamber was of normal depth but 
filled with vitreous. Both optic disks were nor- 
mal. The patient was treated with cycloplegics 
in an unsuccessful attempt to retract vitreous. 

A vitrectomy was performed. The intraocular 
pressure three weeks after surgery was 29 mm 
Hg. One week later, the intraocular pressure in 
the right eye was 18 mm Hg. Three months 
after vitrectomy, the patient had a visual acuity 
of 20/60, with a rhegmatogenous retinal detach- 
ment. It was repaired with a scleral buckle. The 
patient’s intraocular pressures continued to re- 


main low with 4% pilocarpine four times a day 
and a 2% epinephrine solution three times a 
day. When seen most recently, six years after 
initial examination, the intraocular pressure in 
the right eye was 16 mm Hg and the visual 
acuity was 20/40 with correction. 


Discussion 


The important diagnostic features of this syn- 
drome of glaucoma associated with vitreous 
humor filling the anterior chamber include an 
intraocular pressure that does not repond to 
medications, an open anterior chamber angle, 
and the absence of visible free aqueous humor 
in the anterior chamber. It may be difficult by 
clinical examination to determine the extent of 
vitreous in the anterior chamber because of the 
difficulty in visualizing transparent vitreous by 
gonioscopy. Occasionally, cells, inflammatory 
debris, or pigment particles located within the 
vitreous may indicate its presence. Typically 
these particles are adherent to the vitreous and 
do not circulate but remain fixed because of the 
vitreous structure. The clinician is more likely 
to recognize the occasional loose strands where 
the strands tug or pull on the iris. 

Two of our patients had blunt trauma, and, 
although we did not detect any angle recession 
on gonioscopy, damage to the angle may have 
contributed to the increase in intraocular pres- 
sure. The prompt and sustained reduction in 
intraocular pressure after vitrectomy in each 
case suggests that vitreous in the anterior 
chamber was a significant component in the 
obstruction of outflow. 

Chandler and Johnson’ studied pupillary 
block by vitreous humor, which they thought 
could cause shallowing of the anterior chamber 
and probable closure of the anterior chamber 
angle. They pointed out that, in certain in- 
stances, glaucoma could be induced by vitreous 
coming forward to fill the anterior chamber and 
block the angle. In their case, the anterior 
chamber appeared to be almost filled with vit- 
reous and only slightly shallowed. Grant’ ob- 
served during in vitro experimental studies 
that vitreous humor, when placed in the ante- 
rior chamber of enucleated human eyes, ob- 
structs aqueous outflow. He was able to relieve 
this obstruction by using enzymes that specifi- 
cally reduce the viscosity of vitreous. 

Not all cases of vitreous filling the anterior 
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chamber require surgical treatment. Simmons’ 
reported that some cases will resolve spontane- 
ously over several months. It may be possible 
to manipulate the vitreous in the anterior 
chamber by either mydriasis to minimize pupil- 
lary block or miosis to draw vitreous away from 
the angle.’ 

Characteristically, strands of vitreous humor 
may strip away from the chamber angle during 
vitrectomy, followed postoperatively by a dra- 
matic reduction in intraocular pressure. How- 
ever, all three of our patients had residual 
glaucoma that required medical therapy and 
gradually improved over time. After a mini- 
mum of one year follow-up, one patient now 
uses no medication and intraocular pressure is 
controlled in the other two with medications 
alone. In cases that do not respond to medical 
therapy, anterior vitrectomy appears to be the 
surgical therapy of choice. 
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Pigment Dispersion Syndrome in Pseudophakic Corneal 


Transplants 





Michael S. Insler, M.D., and Susan McShrerry Zatzkis 


We observed the pigment dispersion syn- 
drome in two patients after keratoplasty with 
posterior chamber intraocular lenses. In addi- 
tion to a heavily pigmented trabecular mesh- 
work and iris transilluminating defects, an 
inferior linear pigmented endothelial line was 
seen in both patients. One patient developed 
glaucoma, which was well controlled with 
medication. Pigment dispersion syndrome in 
patients with penetrating keratoplasty should 
not be confused with an allograft reaction but 
should alert the transplant surgeon that a dif- 
ferent process is occurring. 


PIGMENT DISPERSION SYNDROME is associated 
with the loss of pigment from the posterior iris 
and deposits of pigment on the cornea, trabec- 
ular meshwork, iris, and lens. The syndrome 
can occur with or without glaucoma. Recently, 
pigment dispersion has been identified after 
intraocular lens insertion. Diffuse keratic pre- 
cipitates have been demonstrated as part of 
long-term endothelial changes in up to 71% of 
patients after cataract extraction with intraocu- 
lar lens implantation.’ No cases have been re- 
ported in patients with combined cataract ex- 
traction, intraocular lens implantation, and 
corneal grafting. We studied two patients with 
the typical features of this syndrome who also 
developed a pigmented corneal line that mim- 
icked an endothelial rejection line but showed 
no evidence of graft rejection. 
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Case Reports 


Case 1 

A 61-year-old woman with Fuchs’ corneal 
dystrophy underwent a penetrating kerato- 
plasty, extracapsular cataract extraction, and 
insertion of a posterior chamber intraocular 
lens in February 1985. For six months after 
surgery the patient used fluorometholone eye- 
drops once a day. On examination at six 
months she had visual acuity of 20/40 with a 
clear corneal graft and quiet anterior chamber. 
The intraocular lens appeared well positioned, 
the intraocular pressure was 13 mm Hg, and 
the opthalmoscopic examination was normal. 
One year after surgery the patient underwent 
suture removal and was fitted with spectacles. 
On routine examination 15 months after sur- 
gery the patient had visual acuity of 20/40, a 
clear corneal graft, quiet anterior chamber, nor- 
mal intraocular pressure, and a well-positioned 
posterior chamber lens with some opacification 
of the posterior capsule. On further examina- 
tion, a linear pigmented endothelial line was 
noted in the inferior donor graft (Figure). Nu- 
merous radial transilluminating defects were 
identified in the peripheral iris and increased 
pigmentation was seen in the inferior angle. 
Examination of the opposite eye showed mod- 
erate central corneal guttata, open angles with 
no pigmentation, and a normal iris. No further 
changes have been seen on follow-up examina- 
tions. 


Case 2 

A 75-year-old man with a corneal scar caused 
by herpes keratouveitis was referred to us fora 
corneal graft in the left eye. The right eye was 
hyperopic with a Grade 2 angle and light pig- 
mentation. In August 1985, the patient had a 
penetrating keratoplasty, extracapsular cata- 
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Figure (Insler and Zatzkis). Case 1. Inferior pig- 
mented endothelial line (arrow) noted on routine 
follow-up examination. 


ract extraction, and posterior chamber lens im- 
plantation. Four months after surgery, the pa- 
tient was using dexamethasone sodium 
phosphate and neomycin sulfate eyedrops 
twice a day and had a visual acuity of L.E.: 
20/60. The corneal graft was clear, the anterior 
chamber was quiet, and the intraocular lens 
appeared well positioned. Intraocular pressure 
was L.E.: 24 mm Hg and R.E.: 9 mm Hg. 
Therapy with timolol maleate eyedrops 0.25% 
was begun twice a day in the left eye and 
fluorometholone was begun twice a day in 
place of dexamethasone sodium phosphate and 
neomycin sulfate. 

Nine months after surgery the patient’s 
referring ophthalmologist noted some corneal 
striae, epithelial edema, and an intraocular 
pressure of L.E.: 46 mm Hg. The anterior cham- 
ber reaction was poorly assessed because of the 
corneal edema. However, an inferior pigment- 
ed endothelial cell line was identified in the 
donor graft. The patient was started on a regi- 
men of prednisolone acetate 1% every two 
hours because of the possibility of a graft rejec- 
tion as well as timolol maleate 0.5% topically 
and acetazolamide 500 mg orally twice a day. 
On examination by us two days later, the intra- 
ocular pressure was 32 mm Hg and the cornea 
was of normal thickness. The linear inferior 
pigmented endothelial line was visible and the 
anterior chamber contained a trace cellular re- 
action. On further examination, there were 
numerous transilluminating defects in the iris 


mid-periphery, which corresponded to the 
edge of the lens optic. The inferior angle was 
heavily pigmented. The patient’s visual field 
showed mild constriction. He was given pilo- 
carpine hydrochloride 1% four times a day and 
fluorometholone eyedrops twice a day in the 
left eye. Over the next two weeks, the intraocu- 
lar pressure returned to normal and the corneal 
graft remained clear. The patient continues to 
use fluorometholone and timolol maleate 0.5% 
twice a day. 


Discussion 


Pigment dispersion syndrome usually affects 
myopic men 20 to 45 years old. The condition is 
usually bilateral.** Slit-lamp examination dem- 
onstrates pigment on the posterior cornea and 
the anterior iris with transillumination of the 
mid-peripheral iris in a slit or wedge pattern. 
Gonioscopy shows a wide open angle with a 
dark band of brown pigment in the trabecular 
meshwork. 

Pigmentary glaucoma can be present at any 
time after the beginning of pigment disper- 
sion. There are usually large spontaneous 
fluctuations in the intraocular pressure.*"* The 
pathogenesis of pigmentary glaucoma is not 
clear, but there is evidence that iris pigment 
can acutely and directly block the outflow of 
aqueous.” 

Pigmentary glaucoma has been reported 
after posterior chamber intraocular lens im- 
plants.*'* In these cases the patients had nor- 
mal pressures before surgery with glaucoma 
occurring only in the eye with an intraocular 
lens and within one to two years after cataract 
surgery. Pigmentary glaucoma should be sus- 
pected after intraocular lens implantation 
when there is an increase in the intraocular 
pressure and no inflammation or pupillary 
block. The eye should be examined for signs 
of pigment dispersion: pigment in the 
aqueous, on the anterior iris, the posterior cor- 
nea, and transillumination defects. The defects 
are frequently at the edge of the optic or 
along the haptics. The pigment loss can contin- 
ue until all the pigment in these areas has 
rubbed off." 

In a series of 100 rigid anterior chamber 
implants, Moses" identified pigment disper- 
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sion (pseudoguttata) in 60 eyes. Woodhams 
and Lester’ described 13 cases of pigmentary 
glaucoma secondary to posterior chamber in- 
traocular lenses. They found that high intraoc- 
ular pressure was transient and easily con- 
trolled in all but one patient. A majority of their 
patients had experienced lens decentration. 
The patients were typically found to have no- 
ticeable pigment deposits on the corneal endo- 
thelium. More recently, Samples and Van 
Buskirk” described six cases of pigmentary 
glaucoma and posterior chamber intraocular 
lens implants in which there was a favorable 
prognosis. 

Our case reports are the first to document 
that fluctuation in intraocular pressure and 
transillumination defects (pigment dispersion 
syndrome) can occur after penetrating kerato- 
plasty. Pigment precipitates on the graft endo- 
thelium and fine pigment cells in the anterior 
chamber should not be confused with an allo- 
graft reaction (Case 2) but should alert the 
transplant surgeon that a different process is 
occurring. The corneal grafts remained clear in 
both patients; however, it was necessary to 
start antiglaucoma medication in one patient. 
Patients with intraocular lenses and corneal 
transplants should be examined periodically 
for iris transillumination defects and for in- 
creased pigmentation in the angle as well as 
wide variations in intraocular pressure, espe- 
cially during the first year. Pigmented endothe- 
lial lines in these patients appear in the in- 
ferior portion of the donor corneas, are linear, 
and are located close to the corneal wound 
margin. 

Glaucoma or postoperative increase in intra- 
ocular pressure in eyes that have had kerato- 
plasty may result from inflammation, bleeding, 
response to corticosteroids, graft rejection, or 
pigment dispersion. Polack’ assumed that in- 
creases in intraocular pressure during graft 
rejection are caused by inflammation and possi- 
bly by large amounts of pigment granules liber- 
ated during surgery that may obstruct the tra- 
becular meshwork. 

Rejection of a corneal homograft is generally 
preceded by the development of an endothelial 
rejection line. Referred to as ‘‘Khodadoust’s 
line,” the appearance of the line is almost 
pathognomonic evidence of a graft reaction 
caused by an immune process." The line is 
produced by diffuse punctate keratic precipi- 
tates that arrange linearly and migrate across 


the endothelium from the periphery toward the 
center.!™!8 It contains lymphocytes, cell debris, 
and occasionally pigment granules.’ Pig- 
mented endothelial lines as seen in pigment 
dispersion syndrome must now be differentiat- 
ed from a true endothelial rejection line. Trans- 
plant patients should be treated for a transient 
increase in intraocular pressure and with im- 
munosuppressives only when other signs of a 
host vs graft response are present. 
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Ocular Neuromyotonia After Radiation Therapy 





Simmons Lessell, M.D., Irma M. Lessell, M.D., and Joseph F. Rizzo III, M.D. 


Ocular neuromyotonia is a paroxysmal mo- 
nocular deviation that results from spasm of 
eye muscles secondary to spontaneous dis- 
charges from third, fourth, or sixth nerve 
axons. We observed this rare disorder in four 
patients who had been treated with radiation 
for tumors in the region of the sella turcica and 
cavernous sinus. Based on these cases and four 
others identified in the literature it would 
appear that radiation predisposes to a cranial 
neuropathy in which ocular neuromyotonia 
may be the major manifestation. Radiation 
appears to be the most common cause of ocular 
neuromyotonia. 


OCULAR NEUROMYOTONIA, a rare disease of 
ocular motility so designated by previous au- 
thors,!” has recently been described by Shults 
and associates.* Patients with ocular neuro- 
myotonia manifest paroxysmal monocular de- 
viations ascribable to involuntary contraction 
of muscles innervated by the third, fourth, or 
sixth cranial nerves. This is assumed to be 
caused by tonic contraction of the involved 
muscles consequent to spontaneous discharges 
from axons with unstable cell membranes. 
Ephaptic transmission to adjacent axons has 
been used to explain the contraction of large 
groups of muscle fibers. Four of the six patients 
described by Shults and associates had re- 
ceived radiation therapy for pituitary adeno- 
mas. We examined four additional patients 
with paroxysmal monocular deviations that ap- 
pear to represent ocular neuromyotonia. All 
four had been radiated for nonpituitary tumors 
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at the base of the brain. On the basis of these 
patients and a review of those previously de- 
scribed, we conclude that a radiation-induced 
cranial neuropathy is the most common cause 
of ocular neuromyotonia. 


Case Reports 


Case 1 

Evaluation for amenorrhea and headaches 
led to the discovery of a calcified suprasellar 
mass in a 19-year-old woman. By radiographic 
examination there was no evidence of invasion 
of the cavernous sinus. Results of neurologic 
and ophthalmologic examinations were nor- 
mal, and she was treated with external irradia- 
tion. She received 5,005 rads to the pituitary 
and suprasellar region. Except for blurring of 
vision in the right eye on the [4th day of 
treatment, the patient remained free of symp- 
toms for one year. She then noticed progressive 
bilateral impairment of vision. Perimetry dis- 
closed the presence of an inferior temporal 
defect in the visual field of the right eye and 
multiple paracentral scotomas in the visual 
field of the left eye. Ocular motility was nor- 
mal. A cystic craniopharyngioma was subto- 
tally resected. 

Two years after surgery she complained of 
episodic loss of focus in both eyes. During each 
attack she would have a “strange feeling” in 
her eyes accompanied by vertical diplopia 
without a torsional component or oscillopsia. 
She had ten to 20 attacks a day without any 
evident precipitating factors. They occurred 
with increasing frequency for several months 
and then ceased for nine months immediately 
after she struck the right side of her forehead in 
an automobile collision. When the episodes of 
diplopia recurred, she sought medical advice. 

Examination showed that her visual acuity 
was 20/15 in each eye with normal color vision. 
There was a dense temporal hemianopia in the 
right eye but a full field in the left eye to objects 
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as subtle as the I. stimulus on the Goldmann 
perimeter. She had a right afferent pupillary 
defect. Her eyelids were unremarkable, and her 
ductions and versions were full. There were no 
stigmata of aberrant regeneration of the third 
nerve. Both optic disks were atrophic. 

At irregular intervals during the examination 
the patient developed a right hypertropia. The 
right eye would remain elevated in abduction 
for five to ten seconds, long enough for the 
patient to recognize that she had vertical diplo- 
pia without torsion, but too short for the exami- 
ner to perform a detailed evaluation of her 
ocular motility. Neither the eyelids nor the 
pupils appeared to be abnormal during the 
episodes. She was unable to identify anything 
that precipitated her attacks. 


Case 2 

A 17-year-old woman consulted a gynecolo- 
gist because of short stature, primary amenor- 
rhea, and failure to develop secondary sexual 
characteristics. Laparoscopy showed a small 
uterus, fallopian tubes, and ovaries. One year 
later a computed tomographic scan of the head 
showed a mass lesion in the region of the 
pituitary gland. Serum levels of growth hor- 
mone and gonadotropin were low. She had no 
visual symptoms and visual acuity, visual 
fields, fundi, eyelids, and ocular motility were 
normal. Repeat computed tomographic scan 
showed a cystic mass extending into the supra- 
sellar region with no evidence of invasion of 
the cavernous sinus. A craniopharyngioma 
was subtotally resected via the transsphenoidal 
route. Postoperatively she was treated with a 
course of radiation totalling 5,400 rads to the 
pituitary region. 

Eleven months after surgery she began to 
experience paroxysms of horizontal diplopia. 
The diplopia was more apt to occur when she 
was tired but she could not identify any other 
precipitating factors. The episodes, which were 
painless, occurred many times each hour and 
lasted less than 30 seconds. During these at- 
tacks her left eye turned in. Repeat computed 
tomographic scan at that time showed that the 
tumor had enlarged but there was no invasion 
of the cavernous sinus. 

Neuro-ophthalmic examination one month 
later showed that her visual acuity was 20/15 in 
each eye, color vision was normal with Ishi- 
hara’s plates, and her visual fields were full on 
the Goldmann perimeter to the Le, I, and Ix 
stimuli. Her pupils, eyelids, orbits, and ante- 


rior segments were unremarkable. No signs of 
aberrant regeneration of the third nerve were 
observed. There was neither optic atrophy nor 
optic disk edema. Most of the time she demon- 
strated a small esophoria only on gaze left. At 
irregular intervals of four to seven minutes, her 
left eye would turn in causing esotropia of 40 
prism diopters in the primary position. There 
was horizontal diplopia associated with the 
deviation. The esotropia and the diplopia in- 
creased on gaze left and were absent on gaze 
right. The deviation persisted for ten to 15 
seconds. Eyelid and pupillary motility re- 
mained normal during the episodes. There was 
no associated discomfort. 


Case 3 

Between the age of 51 and 56 years an other- 
wise healthy woman complained of “a fullness 
as if someone had placed a substance under my 
left eye.” At age 56 years she noted horizontal 
diplopia and consulted an acupuncturist. His 
treatments succeeded in eliminating the symp- 
toms for three years. Horizontal diplopia on 
left gaze recurred at age 59 years. Neuro- 
ophthalmic examination showed that she had 2 
mm of exophthalmos of the left eye and a left 
lateral rectus muscle paresis. A destructive le- 
sion at the base of the skull on the left was 
imaged on a computed tomographic scan. It 
involved the basisphenoid, basiocciput, fora- 
men lacerum, the apex of the petrous portion of 
the temporal bone, and the carotid canal. The 
findings on transpalatal biopsy proved that the 
lesion was a chondrosarcoma. The lesion was 
treated with radiation in a total dose of 70.2 
cobalt gray equivalent (7,020 rads). 

Two months after the completion of radiation 
therapy the patient noticed a change in her 
symptoms. She reported that at irregular inter- 
vals, sometimes several times an hour, she 
would enjoy up to a minute of single vision. 
Neuro-ophthalmic examination one month 
after her diplopia became variable showed that 
she had 20/50 best-corrected visual acuity in 
each eye, full visual fields on the Goldmann 
perimeter to the I; stimulus, normal color vi- 
sion on Ishihara’s test plates, normal eyelid 
and pupillary motility, and unremarkable 
fundi. The motility of her right eye was normal. 
She had a nonconcomitant left esotropia, worse 
on left gaze, with limited abduction of the left 
eye. 

During the examination she manifested an 
aperiodic variation in the motility of her left 
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eye. Every five or six minutes she became 
orthophoric for 20 to 30 seconds in the primary 
position and on right gaze. An esophoria was 
still demonstrable on left gaze. No abnormality 
in the eyelid or pupil was evident during the 
orthophoric intervals and there was no discom- 
fort. She was unable to identify anything that 
precipitated the episodes. The patient was 
treated with carbamazepine but found the 
medication intolerable and the trial was discon- 
tinued within a week. 


Case 4 

An 11-year-old girl developed severe neck 
pain and diplopia. Physical examination 
showed a left lateral rectus muscle paresis and 
bilateral papilledema. Computed tomographic 
scans showed extensive destruction of the base 
of the skull by a nasopharyngeal mass extend- 
ing on the left side from the sphenoid sinus 
posteriorly to involve the occipital bone lateral 
to the foramen magnum. A rhabdomyosarcoma 
was diagnosed from tissue obtained at biopsy. 
She was treated with 4,000 rads to the tumor 
bed and 2,000 rads to the spinal axis. Addition- 
ally, she received pulse therapy with vincris- 
tine, actinomycin, and cyclophosphamide. Her 
course was complicated by a profound periph- 
eral neuropathy and focal motor seizures in- 
volving her right face, arm, and leg. These 
problems completely resolved and within two 
years of diagnosis she was asymptomatic with 
normal findings on ophthalmologic and neuro- 
logic examinations. Repeated computed tomo- 
graphic scans have shown no evidence of 
tumor regrowth, and her electroencephalo- 
gram is normal. 

At age 15 she began to experience intermit- 
tent binocular horizontal diplopia. There was a 
slightly painful pulling sensation in the right 
orbit during each episode. Episodes would last 
a minute or less and would occur at irregular 
intervals several times a day. She could not 
identify precipitating factors, and she felt oth- 
erwise well during the episodes. 

The findings on neurologic and ophthalmo- 
logic examinations were unremarkable except 
during one of her episodes. At that time her 
right eye abruptly abducted, and remained ab- 
ducted for 30 to 45 seconds. She was able to 
adduct it just to the midline with extreme 
effort. No defect in eyelid pupillary or ocular 
motility was evident during the attack. Over 
the succeeding ten months the attacks occurred 
with decreasing frequency and no new prob- 
lems were recognized. 


LE 


Discussion 





Ocular neuromyotonia is clinically distinct 
from the more prevalent superior oblique myo- 
kymia.‘ The characteristic ocular microtremor 
of superior oblique myokymia is conspicuously 
absent. The electromyographic abnormalities 
are phasic in myokymia and tonic in neuro- 
myotonia, although both probably represent 
spontaneous discharges from neurons with 
pathologically irritable cell membranes.'” 

Ocular neuromyotonia, like limb and axial 
neuromyotonia, may result from a variety of 
lesions and may even be cryptogenic. Judging 
from the paucity of reported cases, ocular 
neuromyotonia appears to be a rare disorder. 
Single cases without an evident origin were 
reported by Clark,® Ricker and Mertens,’ and 
Papst.2. Ricker and Mertens and Papst's eye 
muscle electromyograms provided the evi- 
dence that these paroxysmal monocular devia- 
tions were neuropathic. Those are the only 
cases in which there has been electrophysio- 
logic documentation. Bateman and Saunders’ 
described the case of a patient with presumed 
aneurysmal compression of the third nerve, 
who manifested what they interpreted as cyclic 
oculomotor palsy. Shults and associates,’ how- 
ever, concluded that the patient probably had 
ocular neuromyotonia involving the third 
nerve. In Shults and associates’ series of six 
cases there were two without an apparent ori- 
gin. Their other four cases and all of our casés 
had tumors at the base of the brain for which 
radiation therapy had been administered. 

The findings in these radiation-associated 
cases are summarized in the Table. Several 
different tumors are: represented among the 
tabulated cases. While the histologic findings 
are not the factor determining the development 
of ocular neuromyotonia, the tumor cases do 
share some features. Most notably, all patients 
had surgical exploration with biopsy, involve- 
ment of the base of the brain, and external 
therapeutic irradiation. Surgical trauma proba- 
bly did not contribute to the movement disor- 
der because there was no decrement in ocular 
motor function immediately after any of the 
operations and the shortest interval between 
surgery and the onset of neuromyotonia was 
several months. Ophthalmoplegias resulting 
from direct mechanical trauma are manifested 
immediately and would have been recognized 
during postoperative examinations. 

All of the tumors were situated in proximity 
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to the cavernous sinus. There was radiographic 
evidence of cavernous sinus invasion in six of 
the eight cases, and in five of the six ophthal- 
moplegias were diagnosed before the onset of 
neuromyotonia. Nevertheless, the neuromyot- 
onia did not likely result from these neoplastic 
neuropathies since the ophthalmoplegias had 
recovered in all but one of the cases years 
before, and in no instance did the previously 
paretic muscle participate in the neuromyot- 
onic movement. 

The radiation therapy probably produced the 
cranial nerve lesions from which the neuro- 
myotonia originated. Peripheral nerves are by 
no means immune to the harmful effects of 
ionizing radiation. The neuropathology of 
radiation-induced peripheral neuropathies has 
been investigated in animal experiments. Radi- 
ation in doses near those employed clinically 
has produced delayed lesions of spinal nerves 
in adult rats. In one study 25% of the patients 
developed sciatic nerve lesions three to 11 
months after receiving 3,000 rads.* Another 
investigator found degeneration in the cauda 
equina in all rats who had received 3,500 rads.” 
Doses as low as 1,000 rads have impaired nerve 
conduction in the cat saphenous nerve." 

Clinical studies have established that thera- 
peutic doses of external irradiation may cause a 
plexopathy months or years after completion of 
treatment. Stoll and Andrews" reviewed the 
findings in 117 women who had received 5,775 
or 6,300 rads to the region of the axilla follow- 
ing radical mastectomy for carcinoma. Symp- 
toms or signs of neuropathy developed in 24 of 
33 (73%) of the higher dose group and in 13 of 
84 (15%) of the patients who received the lower 
dose. Neuropathologic examination in two 
cases showed fibrosis around the nerves of the 
brachial plexus. Demyelinization was also evi- 
dent. Thomas, Cascino, and Earle” analyzed 
the findings in 20 patients with radiation lum- 
bosacral radiculoplexopathy. The interval be- 
tween completion of treatment and onset of 
neuropathy ranged from one to 30 years with 
an average of five years. Motor symptoms and 
signs were the predominant forms of expres- 
sion of the disease. 

Of particular interest with regard to the oc- 
currence of ocular neuromyotonia in radiated 
patients is that 12 of the 20 patients had myo- 
kmyia on electromyography of muscles inner- 
vated by the lumbosacral plexus. The myo- 
kymic discharges were often encountered in 
muscles that were only slightly weak. Myoky- 
mia was absent in 30 patients with tumor plexo- 


pathy who were used for comparison. Radia- 
tion neuropathies seem especially prone to 
cause myokymia. In one series of cases of myo- 
kymia found incidentally on electromyogra- 
phy, 27 of 38 patients had been radiated.’ 

The myokymic discharges in radiation plexo- 
pathy presumably originate from lesions in the 
peripheral nerve. Although the electromyo- 
graphic features are different in myokymia and 
neuromyotonia, they both may originate from 
the peripheral portion of lower motor neurons 
as a result of local membrane hyperirritability. 
Membrane stabilizing drugs, such as carbamaz- 
epine, are sometimes effective in treating both 
disorders. 

There are some striking similarities between 
the cases of radiation plexopathy and the cases 
of postradiation ocular neuromyotonia. This 
reinforces our impression that radiation is re- 
sponsible for the eye movement disturbance. 
Ophthalmoplegia can occur with tissue doses 
far in excess of those now in use’ but the 
ocular motor nerves are relatively resistant to 
the harmful effects of radiation in the correct 
doses currently used therapeutically. However, 
in some cases the radiation might cause de- 
layed fibrosis and demyelination in the ocular 
motor nerves. In such cases the lesions, al- 
though insufficient to paralyze eye muscles, are 
still sufficient to predispose to spontaneous 
discharges. 
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Types and Frequency of Lesions of the Caruncle 





C. Lally Shields, M.D., Jerry A. Shields, M.D., Darrell White, M.D., and 
James J.-Augsburger, M.D. 


We reviewed 57 consecutive biopsies of le- 
sions of the caruncle seen in the Wills Eye 
Hospital Pathology Department from 1977 
through 1985. The types and relative frequen- 
cy of excised caruncular lesions were recorded 
and correlation of pathologic diagnosis with 
preoperative clinical diagnosis, age, and sex 
was made. Squamous papillomas accounted 
for 18 (32%) and nevi for 14 (24%) of all 
caruncular masses. Pyogenic granulomas ac- 
counted for five (9%), epithelial inclusion 
cysts for four (7%), chronic inflammation for 
four (7%), and oncocytomas for two (4%) of all 
caruncular masses. Of the 57 cases only three 
(5%) were malignant tumors. 


CARUNCULAR LESIONS are uncommon. In 
1854, von Graefe' made one of the first studies 
of the lesions. Since then, five reviews of ca- 
runcular lesions have been published.2* We 
reviewed clinical and pathologic information 
on a consecutive series of 57 caruncular lesions 
removed at Wills Eye Hospital from 1977 
through 1985 to determine the clinicopatho- 
logic correlation of these lesions. 





Material and Methods 





The pathology files at Wills Eye Hospital 
from June 1977 to December 1985 were re- 
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viewed. Over 18,000 pathology reports were 
surveyed and all cases with pathologic findings 
involving the caruncle were tabulated. The 
identified cases were reviewed in the Pathology 
Department at Wills Eye Hospital. If the diag- 
nosis was in question, consultations were ob- 
tained. The lesions were analyzed with regard 
to type, frequency, age and sex of the patient, 
and preoperative clinical diagnosis. 





Results 





Of more than 18,000 pathology specimens 
received in our laboratory, approximately 1,200 
were from the conjunctiva, 57 of which in- 
volved the caruncle. The lesions were organ- 
ized into categories based on pathologic diag- 
nosis (Table 1). 

Of the 57 caruncle lesions, 18 (32%) were 
pathologically diagnosed as papillomas (Table 


TABLE 1 
NUMBER AND PERCENT OF CARUNCULAR LESIONS 


assis esses ienesannemnenimsareemsitinieisese bess 
PATHOLOGIC DIAGNOSIS NO. % OF CARUNCULAR LESIONS* 
a eae eee ee a aa ate 


Papilloma 18 32 
Nevus 14 
Pyogenic granuloma 
Epithelial inclusion cyst 
Chronic inflammation 
Oncocytoma 

Normal caruncle 

Sebaceous gland hyperplasia 
Sebaceous gland adenoma 
Lipogranuloma 

Seborrheic keratosis 
Lymphangiectasia 

Histiocytic lymphoma 
Squamous cell carcinoma 
Basal cell carcinoma 
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NO 
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Total lesions 
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“Total % is greater than 100 because of rounding. 
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TABLE 2 
LESIONS OF THE CARUNCLE: 
CORRELATION WITH AGE AND SEX 





AGE AVERAGE MEN WOMEN 


LESION RANGE (yrs) AGE (yrs) 

Papilloma 19-65 37 11 f 
Nevus 6-45 26 4 10 
Pyogenic granuloma 10-57 23 3 2 
Epithelial inclusion cyst 39-58 50 2 2 
Chronic inflammation 24-82 41 2 2 
Oncocytoma 63-75 69 2 0 
Normal caruncle : 2 0 
Sebaceous gland hyperplasia 42 42 0 1 
Sebaceous gland adenoma 19 19 0 1 
Lipogranuloma 46 46 0 1 
Seborrheic keratosis 67 67 0 1 
Lymphangiectasia 77 77 0 1 
Histiocytic lymphoma 50 50 1 0 
Squamous cell carcinoma 66 66 1 0 
Basal cell carcinoma 61 61 0 1 





*Not provided with specimen. 


1). These papillomas occurred at an average age 
of 37 years (range, 19 to 65 years) and were 
more often found in men (Table 2). They usual- 
ly appeared as nonpigmented pedunculated or 
sessile nodules with superficial vascular fronds 
(Fig. 1), with some variation in color and 
shape. Histopathologic findings showed that 
the papillomas were characterized by projec- 
tions of fibrovascular connective tissue with 
overlying acanthotic epithelium (Figs. 2 and 3). 
In 13 (72%) of the cases, the clinical diagnosis 
was correct (Table 3). Incorrect diagnoses in- 
cluded pyogenic granuloma (two), capillary 
hemangioma (two), and granuloma (one). We 
observed only one recurrence of an excised 
papilloma in which the lesion proliferated over 
the conjunctiva after biopsy, necessitating fur- 
ther resection. 

The pathologic diagnosis of nevus was made 
in 14 of our 57 cases of caruncular lesions (Table 
1). The nevi, found predominantly in women, 
was biopsied at an average age of 26 years 
(range, 6 to 46 years) (Table 2). The preopera- 
tive clinical impression was correct in eight 
(57%) of the cases (Table 3). Incorrect or non- 
specific diagnoses included pigmented lesion 
of uncertain type, rule out malignant melano- 
ma, and rule out tumor. The caruncular nevus 
characteristically appeared as a brown pig- 
mented mass with clear surface cysts and hair 
follicles projecting from the lesion (Fig. 4). In 


some cases the mass was nonpigmented. Histo- 
pathologic findings of the nevus showed sub- 
epithelial nests of benign melanocytic cells 
(Figs. 5 and 6). The caruncular nevus usually 
had its clinical onset near puberty, and slight 
changes in the size or color of this benign lesion 
occurred in a few cases. 

The five lesions classified as pyogenic granu- 
loma represented 9% of our biopsy specimens 
(Table 1). The average age at biopsy was 23 
years (range, 10 to 56 years) (Table 2). Two cases 
were secondary to strabismus surgery on the 
medial rectus muscle and involved the conjunc- 
tiva as well as the caruncle. The pyogenic gran- 
ulomas were vascular, flesh-colored, polypoid 
lesions with a tendency to bleed (Fig. 7). The 
preoperative clinical impression was accurate 
in four of the five cases (Table 3). Histopatho- 
logic studies disclosed that the pyogenic granu- 
loma was composed of proliferation of granula- 
tion tissue (Figs. 8 and 9). 

Four of the cases (7%) were diagnosed patho- 
logically as epithelial inclusion cysts (Table 1). 
The average age at biopsy was 50 years (range, 
38 to 58 years). There was no demonstrated 
sexual predominance (Table 2). Clinically these 
lesions appeared as smooth, round, thin- 
walled cysts that transmitted light on transillu- 
mination. In one case the cyst regressed spon- 
taneously but later recurred as it reac- 
cumulated fluid. Two of the cysts were correctly 
diagnosed (Table 3) and removed for cosmetic 
or symptomatic reasons. Incorrect diagnoses 
included rule out malignancy and sebacequs 
cyst. 

At pathologic examination of the biopsy 
specimen four (7%) of the lesions were inter- 
preted as nonspecific chronic inflammations 
(Table 1). The average age at biopsy was 41 
years (range, 24 to 82 years) (Table 2). Preopera- 
tively, these chronic inflammatory lesions were 
incorrectly diagnosed as papilloma in two 
cases, epithelial cyst in one case, and caruncu- 
lar lesion of uncertain type in one case (Table 
3). 

There were also two (4%) oncocytomas in our 
series (Table 1) (Fig. 10). They occurred in two 
men aged 63 and 75 years (Table 2). One of 
these lesions was diagnosed clinically as an 
epithelial inclusion cyst and the other as a 
nevus (Table 3). 

In two cases examination of the biopsy speci- 
men showed normal caruncular tissue (Table 
1). In both instances the patient’s age was not 
provided (Table 2). A review of the clinical data 
in these two cases disclosed that one patient 
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Fig. 2 (Shields and associates). Fibrovascular 
fronds with acanthotic epithelium in a papilloma 
(hematoxylin and eosin, x 10). 
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Discussion 


Fig. 1 (Shields and associates). Vascular fronds of a 
sessile caruncular papilloma. 





The caruncle lies at the inner canthus just 
nasal to the plica semilunaris. It is lined by 


had an “angioma” with a history of recurrent mate se ie ne i 
6 ised n nonkeratinized epithelium similar to conjuncti- 


bleeding and the second was believed to have a 
nonspecified caruncular degeneration of uncer- 
tain type (Table 3). Additionally, there was one 
case each of sebaceous gland hyperplasia, seba- 
ceous gland adenoma, lipogranuloma, sebor- 
rheic keratosis, lymphangiectasia, histiocytic 
lymphoma, squamous cell carcinoma, and 
basal cell carcinoma (Table 1). 
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Fig. 3 (Shields and associates). Papillomatous 


frond with acanthosis and central vascular core Fig. 4 (Shields and associates). Hypopigmented 
(filled with blood cells) (hematoxylin and eosin, nevus of the caruncle with fine hair nasally and 


x 50). overlying clear cyst temporally. 
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TABLE 3 
LESIONS OF THE CARUNCLE: 
CORRELATION OF PATHOLOGIC DIAGNOSIS WITH CLINICAL DIAGNOSIS 


PATHOLOGIC DIAGNOSIS TOTAL 
Papilloma 18 
Nevus 14 
Pyogenic granuloma 5 
Epithelial inclusion cyst 4 
Chronic inflammation 4 
Oncocytoma 2 
Normal caruncle 2 
Sebaceous gland hyperplasia 1 
Sebaceous gland adenoma 1 
Lipogranuloma 1 
Seborrheic keratosis 1 
Lymphangiectasia 1 
Histiocytic lymphoma 1 
Squamous cell carcinoma 1 
Basal cell carcinoma 1 


val epithelium, but it harbors all skin elements 
including hair follicles, sebaceous glands, and 
sweat glands.’ Accessory lacrimal glands are 
also seen in this area. Consequently, the carun- 
cle may spawn any tumor or cyst that occurs in 
the conjunctiva, skin, or lacrimal gland.** This 
accounts for the wide variety of lesions that can 
develop in the caruncle. 

The caruncle’s function is poorly understood 
and has received little attention. A caruncle is 
found in all mammals and in most species it is 
larger than that found in man. In the camel, for 
example, it may occupy the whole medial can- 
thus. In the dog the caruncle contains large 
numbers of accessory lacrimal glands.’ 


CLINICAL DIAGNOSES NUMBER 
Papilloma 13 
Pyogenic granuloma 2 
Capillary hemangioma 2 
Granuloma 1 
Nevus 9 
Pigmented lesion 2 
Rule out malignant melanoma 2 
Rule out tumor 1 
Pyogenic granuloma 4 
Epithelial lesion 1 


Epithelial inclusion cyst 2 
Rule out malignancy 1 
Sebaceous cyst 1 


Papilloma 2 
Epithelial cyst 1 
Caruncular lesion 1 
Epithelial inclusion cyst 1 
Nevus 1 
Angioma 1 
Caruncular degeneration 1 
Nevus, rule out malignant melanoma , 1 
Sebaceous cyst 1 
Caruncular hyperplasia 1 
Keratosis 1 
Sebaceous cyst 1 
Papillomas vs pyogenic granuloma 1 
Squamous cell carcinoma 1 
Basal cell carcinoma 1 


The embryology of the caruncle is also not 
well understood.” It is formed at the end of the 
third month of gestation after the eyelids have 
fused and is believed to develop secondary to 
cutting off of a portion of the lower eyelid with 
its appendages by the ingrowth of the lower 
canaliculus. Others believe that the caruncle is 
formed independent of the canaliculus by a 
cellular proliferation of epithelium on the pos- 
terior surface of the nasal lower eyelid. This 
proliferation separates the caruncle from its 
embryologic anlage, the lower eyelid. The lanu- 
ginous lashes and sebaceous glands invaginate 
from the surface epithelium at the fourth 
month of gestation. 
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Fig. 5 (Shields and associates). Subepithelial nests 
of nevus cells with superficial clear cysts (large black 
arrow). Note the hair follicles and sebaceous glands 


of the caruncle (small white arrow) (hematoxylin and 
eosin, X10). 


Developmental anomalies of the caruncle are 
rare and include aplasia (absence), hypoplasia, 
hyperplasia, cleavage into two lobules, and 
supernumerary caruncle.'' Acquired lesions of 
the caruncle may be manifested as a wide 
assortment of lesions because the caruncle con- 
tains tissue of cutaneous, conjunctival, and 


4 





Fig. 7 (Shields and associates). Nodular pyogenic 
granuloma of the caruncle. 








Fig. 6 (Shields and associates). Subepithelial nests 
of nevus cells (hematoxylin and eosin, x 50) 


lacrimal origin. Most of the caruncular lesions 
are benign, localized conditions. 

In our study, 32 (56%) of the caruncular 
lesions removed at biopsy were either papillo- 
mas or nevi. Biopsies of these benign lesions 
were performed to provide symptomatic relief, 
cosmetic improvement, or to rule out malig- 
nancy. 

The benign papilloma represented 18 (32%) 
of the caruncular lesions in our study and 7 
(13%) of the lesions in a comparable series of 
caruncular specimens? (Table 4). This lesion 
generally appears as a frond-like mass with fine 
vascular tufts visible clinically in the central 
core of each frond (Fig. 1). It can be removed by 
excisional biopsy to rule out malignant change. 
Inverted papillomas have been reported in the 
caruncular area and they have a higher inci- 





E AA A oo 
alte’ eee 
nevei 


Fig. 8 (Shields and associates). Capillary prolifera- 
tion and low-grade inflammatory response of pyo- 
genic granuloma (hematoxylin and eosin, X10). 
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Fig. 9 (Shields and associates). Vascular granula- 

tion tissue with lymphocytes, plasma cells, and poly- 


morphonuclear leukocytes in pyogenic granuloma 
(hematoxylin and eosin, X 50). 








Fig. 10 (Shields and associates). Fleshy, tan, cystic 
oncocytoma of the caruncle. 


TABLE 4 
LESIONS OF THE CARUNCLE: 
COMPARISON OF SURVEYS 


2 a 


FREQUENCY, %* 


LUTHRA, DOXANAS, CURRENT 
AND GREEN? STUDY 
LESIONS (N=112) (N=57) 
Papilloma 13 32 
Nevus 43 24 


Pyogenic granuloma 
Epithelial inclusion cyst 
Chronic inflammation 
Oncocytoma 

Normal caruncle 

Sebaceous gland hyperplasia 
Sebaceous gland adenoma 
Lipogranuloma 

Seborrheic keratosis 
Lymphangiectasia 
Histiocytic lymphoma 
Squamous cell carcinoma 
Basal cell carcinoma 
Reactive lymphoid hyperplasia 
Foreign body granuloma 
Malignant melanoma 
Capillary hemangioma 
Senile keratosis 

Freckle 

Adrenochrome pigment 
Cavernous hemangioma 
Dermoid 

Granular-cell myeloblastoma 
Plasmacytoma 

Apocrine hydrocystoma 
Pilar cyst 

Sebaceous gland carcinoma 
Ectopic lacrimal gland 


ene ad 


*Rounded to nearest whole number. 
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dence of being invasive locally.” 

The caruncular nevus looks similar to the 
typical conjunctival nevus (Fig. 4). It accounted 
for 24% of our cases and 43% of the cases 
reported from the Wilmer Ophthalmologic In- 
stitute (Table 4). Classically it appears near 
puberty and may show slight change in size or 
color with time. The preoperative diagnosis 
was generally accurate, but in most instances 
the lesion was removed for cosmetic reasons or 
to exclude the possibility of melanoma. If pro- 
gressive changes in size, color, or vascularity 
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are noted, excision is recommended to rule out 
malignant transformation. We had no cases of 
malignant melanoma of the caruncle although 
it has been reported from 1% to 17.5% in 
various series of excised caruncular lesions.*° 
Definitive treatment of malignant melanoma of 
the caruncle varies from wide excision for a 
localized tumor to exenteration in tumor with 
conjunctival, skin, and orbital extension.” 

We had no specimens of simple caruncular 
freckles although they are frequently observed 
clinically. The freckles are rarely subjected to 
biopsy because they are not usually confused 
with melanoma nor a cosmetic problem. Norn” 
noted pigmentation of the plica semilunaris, 
lacrimal caruncle, or both, in 8 (2%) of 380 
White Northern Europeans and in 116 (45%) of 
257 Greenland Eskimos (154 (60%) were bilater- 
al). He concluded that caruncular pigmenta- 
tion, like other pigmentation, is racially influ- 
enced. 

Pyogenic granuloma of the caruncle appears 
as a fleshy vascular mass usually after surgical 
or accidental trauma to the caruncle or nearby 
structures. It may resolve on its own or after 
application of corticosteroid drops. In our 
study, pyogenic granuloma was found in a 
young patient population. Two of the five pa- 
tients with this lesion were 10 years old and 
had a history of surgery on the medial rectus 
muscle for strabismus. Medial rectus muscle 
surgery may lead to granulation tissue in the 
caruncle because the medial rectus sheath has 
fibers that penetrate the deep structures of the 
caruncle. The effect of the medial rectus attach- 
ments on the caruncle is most noticeable when 
the eye looks medially (the caruncle becomes 
recessed) and laterally (the caruncle is unre- 
strained and prominent).* 

Lipogranuloma, sebaceous gland hyperpla- 
sia, and sebaceous gland adenoma can also 
develop from the sebaceous glands in the car- 
uncle. Together these three lesions represented 
three of the cases in our series. Clinically they 
are characterized by their yellow, nodular ap- 
pearance. By clinical and histologic examina- 
tion lipogranulomas resemble the common eye- 
lid margin chalazion.’” Sebaceous’ gland 
hyperplasia and sebaceous gland adenoma may 
resemble each other clinically, but they are 
distinguishable pathologically by the normal 
cellular maturation sequence in the hyperplas- 
tic sebaceous gland and loss of this sequence in 
the sebaceous gland adenoma.’ Sebaceous 
gland hyperplasia was the third most common- 





Fig. 11 (Shields and associates). Large c cs lined by 
proliferation of oncocytes (arrow) in a caruncular 
oncocytoma (caruncular epithelium faces up) (hema- 
toxylin and eosin, X 10). 


ly excised lesion in the Wilmer series, account- 
ing for 8% of their cases (Table 4). There were 
no cases of sebaceous gland carcinoma of the 
caruncle in our series, but these tumors have 
been recognized in other studies of eyelid tu- 
mors. In general, sebaceous carcinomas origi- 
nate from the sebaceous gland of the tarsus 
(meibomian glands) or cilia (Zeis glands) and 
only a small proportion originate from the se- 
baceous glands of the caruncle.'°" 

The diagnosis of oncocytoma was made in 
two of the 57 cases in our series and in four of 
the 112 cases in the Wilmer series,’ represent- 
ing about 4% of all biopsied caruncular lesions. 
This tumor is believed to originate from trans- 
formed glandular epithelial cells particularly in 
the salivary glands and other organs.” By 





Fig. 12 (Shields and EOR Oncocytes with 
fine granular eosinophilic cytoplasm and small be- 
nign nuclei with a single nucleolus (hematoxylin and 
eosin, X 250). 
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microscopic examination it is composed of be- 
nign epithelial cells with abundant eosinophilic 
granular cytoplasm (Figs. 11 and 12). Electron 
microscopy shows abundant quantities of ab- 
normal mitochondria.*! When it occurs in the 
caruncle it appears as an asymptomatic, slowly 
progressive, reddish blue cystic mass, general- 
ly in older individuals.*'™ Several cases of on- 
cocytoma of the caruncle have been report- 
ed.5?!9:21-38 We have seen two cases of caruncular 
oncocytomas over the past nine years. Both 
were treated with local excision and have not 
recurred. 
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Congenital Generalized Multicentric Myofibromatosis 
With Orbital Involvement 
er nS A E 


Amin M. Nasr, M.D., Frederick C. Blodi, M.D., Sven Lindahl, M.D., and 
John Jinkins, M.D. 


We studied a rare case of congenital myo- 
fibromatosis of the orbit as part of a genera- 
lized multicentric disease in a 5-month-old 
boy. The ultrasonographic and computed 
tomographic findings were those of a low- 
reflective, firm, vascularized, lesion with het- 
erogenous internal structure. The histo- 
pathologic findings showed vascular channels 
with large polygonal cells and transition to- 
ward myofibroblasts with interwoven collagen 
fiber bundles. 


THE TERM MYOFIBROMATOSIS applies to a 
group of benign fibroblastic proliferative dis- 
eases of the soft tissues, which result in multi- 
ple lesions that invade locally and tend to recur 
after incomplete surgical excision. The two 
main recognized categories of fibromatosis are 
those occurring mainly in adults (adult myo- 
fibromatosis), and those occurring as congeni- 
tal lesions or in patients younger than 20 years 
of age (juvenile fibromatosis). ! 

In 1954, Stout? reported two fatal cases of 
congenital generalized fibromatosis in which 
nodular lesions were seen in the superficial and 
deep soft tissues, viscera, and bone. Since 
then, numerous reports of this entity have been 
published.*” The course of these lesions ap- 
pears benign, usually with complete regres- 
sion, provided they are present in nonvital 
locations. Orbital involvement with systemic 
congenital myofibromatosis is unusual and has 
not been reported in the ophthalmic literature. 
We studied a case of congenital systemic gener- 
alized myofibromatosis of the brain, axilla, but- 
tock, forehead, and left orbit with echographic, 
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computed tomographic, and histopathologic 
correlations. 


EC EY Se ST E E 
Case Report 
Se eee LO LE i a T. 


A 5-month-old boy was referred to the King 
Khaled Eye Specialist Hospital with proptosis 
and motility disturbance of the left eye (Fig. 1). 
He was the product of a full-term, normal 
pregnancy delivered by cesarean section be- 
cause of breech presentation. The parents of 
the propositus are first cousins. At birth, he 
was found to have two tumor masses, one in 
the right buttock and the other over the right 
eye (supraorbital area). The supraorbital mass 
was excised and a biopsy was done on the right 
buttock mass on March 17, 1985. The patholog- 
ic diagnosis of leiomyoma was made and the 
child underwent surgery on April 2, 1985 for 
excision of the buttock mass. Two months later, 
the child had proptosis of the left eye and a 
mass in the right axilla. 

Two maternal first cousins of the patient also 
had multiple tumors excised during early child- 
hood. They are currently 7 and 8 years old, 
respectively, and have had no recurrence of 
tumors. 

The patient was referred to the King Faisal 
Hospital for further treatment. The pertinent 
findings at that time were obvious proptosis of 
the left eye with normal findings on ophthal- 
moscopic examination. A left temporal swelling 
caused forward and upward anterior displace- 
ment of the left ear. A firm, rubbery right 
axillary palpable mass measuring approximate- 
ly 3 x 3 cm was found, and a well-healed scar 
over the right buttock from the previous ex- 
cisional biopsy. 


ee ae Se ee ee ee ee S Y 
Results 
ee ee ee eS 


Radiologic studies—Computed tomographic 
scan of the brain and orbits performed on July 
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Fig. 1 (Nasr and associates). Left, The initial presentation showing left proptosis. Right, Six months after 
excision of the lesion. 


20, 1985, showed the presence of a right tem- 
poral parenchymal brain mass, a left temporal 
petrous mass with adjacent bone destruction, 
and a left retrobulbar mass. Total body comput- 
ed tomographic scan excluding the head and 
neck area done at the same time showed no 
other soft tissue or bony masses. Computed 
tomographic scan of the brain and digital sub- 


traction angiography done ten days later 
showed the following: 

1. An intracranial tumor was situated in the 
posterior portion of the left middle cranial fossa 
associated with a marked degree of erosion of 
the anterior surface of the petrous temporal 
bone (Fig. 2). There was also erosion of the 
squamous part of the temporal bone with a 





Fig. 2 (Nasr and associates). Left, Preoperative computed tomographic scan demonstrating the intensely 
enhancing left lateral petrous neoplasm (arrow). Right, Preoperative computed tomographic scan with bony 
window setting illustrating the destruction of the lateral petrous and temporal bones with the mass extending 
into the extracranial soft tissues (arrow). 
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Fig. 3 (Nasr and associates). Axial contrast computed tomographic scans through the right temporal occipital 
regions pointing out the small enhancing right temporal lobe lesion (arrow). Left, Its initial appearance. Right, 
Six months later there has been a pronounced regression of the lesion. 


tumor extending upward under the scalp (Fig. 
3). The tumor was avascular and extradural. 

2. A large tumor in the left orbit was situated 
behind, to the medial side, and inferior to the 
left globe. The tumor indented the posterior 
medial part of the globe with a poor line of 
cleavage between it and the sclera. The optic 
nerve was displaced upward, and did not ap- 
pear to be infiltrated (Fig. 4). 

An angiogram showed the tumor to be avas- 
cular. Chromosomal analysis of the bone mar- 
row lymphocytes showed normal karyotyping. 
Results of complete blood cell count and 
SMAC-20 were unremarkable. A craniotomy 
was done under general anesthesia with exci- 
sion of the left temporal mass. The histopatho- 
logic studies were consistent with myo- 
fibromatosis. The biopsy specimen of the 
supraorbital and right buttock masses was sim- 
ilar and also consistent with the same diagno- 
sis. The patient was referred to the King Khaled 
Eye Specialist Hospital for management of the 
left orbital tumor. Examination of the globe and 
orbit disclosed the presence of 5 mm of propto- 
sis on the left with 2 mm elevation of the globe. 
There was marked limitation in upward gaze 
and (-2) underaction in the horizontal gaze 


patterns. A firm mass could be palpated be- 
neath the globe protruding through the inferior 
orbital septum extending from the lacrimal sac 
area to the lateral canthal side. The globe was 
within normal limits except for minimal striae 
inferiorly in the retina. The optic nerve and 
results of the rest of the fundus examination 
were normal. The computed tomographic scan 
showed the presence of an inferior orbital mass 
indenting the globe inferiorly and extending 
from the medial to the lateral canthus. It filled 
the anterior half of the orbit. The optic nerve 
was not involved. 

Ultrasonography _findings—Ultrasonogra- 
phy of the lesion disclosed a low-reflective, 
firm, and moderately vascularized lesion witha 
heterogenous internal structure. The tumor 
was relatively well outlined and pseudoencap- 
sulated. It was nonmobile with no evidence of 
bony erosion. The tumor filled the inferior 
anterior half of the orbit and extended from the 
lateral to the medial canthus. It touched the 
inferior rectus and oblique muscles and indent- 
ed the globe. Both A- and B-scan echography 
showed a cellular structural pattern with mod- 
erate sound attenuation (angle kappa 30 to 45 
degrees) (Fig. 5). 
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Fig. 4 (Nasr and associates). Contrast enhanced 
axial and coronal computed tomographic scans of the 
orbits. Top, Preoperatively there was an irregularly 
enhancing retrobulbar mass on the left (arrow). Bot- 
tom, The postoperative scan shows fibrosis in the 
inferior-medial part of the orbit. 


Echographic assessment of the axillary lesion 
showed a similar scan appearance to that of the 
orbital tumor. Ultrasonographically, it was 
low-reflective, firm, vascularized, well outlined 
with a heterogenous internal structure and 
moderate sound attenuation (Fig. 6). 


An anterior orbitotomy was performed with 
the patient under general anesthesia. The le- 
sion was totally excised. The pathology speci- 
mens, reviewed at the Armed Forces Institute 
of Pathology in the United States, confirmed 
the diagnosis of systemic multicentric myo- 
fibromatosis with orbital involvement. 

The six-month follow-up ultrasound and 
computed tomographic scan examinations 
showed no evidence of recurrence and orbital 
structures were normal. 


Discussion 


Congenital fibromatosis can be subdivided 
into three groups”: (1) localized, confined to 
wound site in the soft tissues and most com- 
monly originating in muscle, fascia, or subcuta- 
neous tissue; (2) multiple, similar to the previ- 
ous group, but at more than one site; and (3) 
generalized, at multiple sites with the involve- 
ment of bone, internal organs (liver, heart, 
lungs, and the like), or both. This type was 
often previously thought to be fibrosarcoma 
with metastasis, but it is now clear that the 
origin is multifocal. 

The prognosis for the first two groups is 
uniformly good, except for possible local recur- 
rence. In the generalized form, the mortality is 
up to 90% when vital internal organs are in- 
volved. Our case is of the third generalized 
group with multiple-site involvement includ- 
ing the axilla, supraorbital, intraorbital, but- 
tocks, and intracranial lesions. Unless com- 
pletely excised, these lesions tend to recur 
locally, but spontaneous regression has been 
reported. The histologic spectrum of these dis- 
eases ranges froma dense cellular scar tissue of 
the desmoid type to a cellular pleomorphic 
differentiated fibrosarcoma.” There are seven 
types of fibromatosis applicable to children, 
which are differentiated as follows *: 

1. Fibromatosis colli, the well-known sterno- 
mastoid tumor of newborns, which produces a 
wry neck 

2. Congenital fibromatosis as described pre- 
viously 

3. Juvenile aponeurotic fibromas, which are 
calcified fibromas that occur in the hands and 
feet of young children 

4. Progressive myositis fibrosa, an early 
stage of infantile myositis ossificans 

5. Diffuse macular fibrosis 


6. Pseudosarcomatous nodular fasciitis, 
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Fig. 5 (Nasr and associates). Top, The preoperative transocular A and B-scans show an inferiorly located, 
low-reflective, relatively well-outlined, moderately vascularized lesion indenting the globe with heterogenous 
internal structure (ka ppa angle 30 to 45 degrees). Bottom, The postoperative transocular A- and B-scans show no 
inferior orbital lesion. The inferior rectus muscle is prominent and well defined. 





Fig. 6 (Nasr and associates). The A- and B-scan echograms of the axillary mass show a low-reflective, firm, 
vascularized, well-outlined lesion with heterogenous internal structure and moderate sound attenuation. These 
echograms are similar to those of the orbital lesion. 
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Fig. 7 (Nasr and associates). Large polygonal cells with gradual transition toward myofibroblasts (hematoxylin 


and eosin, X 100). 


more common in adults and with signs of 
inflammation 

7. Differentiated fibrosarcoma. 

Various theories have been proposed for the 
cause of fibromatosis. The increased estrogen 
theory” is supported by the following: (1) the 
tumor can be produced experimentally with 
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estrogens and genetically the abdominal des- 
moid type is more common in pregnant 
women; (2) fibromatosis is known to be more 
common in patients with liver disease (in- 
creased estrogen); and (3) increased gonadotro- 
phin has been found in these tumors. With 
respect to the viral theory,” the only evidence 
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Fig. 8 (Nasr and associates). The orbital lesion with gaping vascular channels surrounded by polygonal cells 
(hematoxylin and eosin, X 75). 





Fig. 9 (Nasr and associates). The orbital lesion with whorls and bundles of spindle-shaped smooth muscle 
cells interwoven with collagen fiber bundles (Masson stain, x 125). 





Fig. 10 (Nasr and associates). Composite A-scan echograms and histopathologic secionts of the myofibroma 
(top), and hemangiopericytoma (bottom). The A-scan showed low-reflective, vascular activity, and heteroge- 
nous internal structure. The histopathologic finding showed prominent multiple vascular channels with less 


cellular differentiation (hematoxylin and eosin, x 100) 
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TABLE 
ECHOGRAPHY AND COMPUTED TOMOGRAPHIC SCAN OF THE ORBIT 


TYPE OF 
EXAMINATION CRITERION TYPE OF SCAN 
Quantitative Structure A, CT,” B (supportive 
evidence) 
Reflectivity A, CT (supportive 
evidence) 
Absorption (sound A, CT 
attenuation) 
Topographic Borders A, CT 
Location CT,B,A 
Shape CT, B, A (Supportive 
evidence) 
Kinetic Blood flow A, Doppler sound 
(vascularity) interpretation 
Mobility A,B 
Consistency A 


“CT, computed tomography. 


for a viral cause stems from the evidence that 
inclusion bodies have been described in the 
tumor. 

Our case shows neither increase in gonado- 
trophin levels nor any evidence of inclusion 
bodies on electron microscopy. The histopatho- 
logic appearances of the orbital tumor are simi- 
lar to those of the lesions excised from the brain 
and the axilla (Fig. 7). Microscopically, they 
contain vascular channels surrounded by polyg- 
onal cells and areas of gradual transition to- 
ward myofibroblasts (Fig. 8). There are whorls 
and bundles of smooth muscle cells (spindle- 
shaped) and areas with collagen fiber bundles 
(Fig. 9). In some areas the vascularity is more 
prominent with less cellular differentiation re- 
sembling a hemangiopericytoma. The dense 
cellular structure characteristically is echo- 
graphically low-reflective. The presence of the 
vascular channels and the areas of collagen 
fiber bundles produce a heterogenous multi- 
septated internal structure with dynamically 
detected vascularities. 

Ultrasonography and computed tomography 
are direct manifestations of the internal struc- 
tural and topographic components of tis- 
sues. Thus, orbital lesions with similar 
macrostructural histopathologic appearance 


TUMOR 


ORBITAL 
MYOFIBROMA 


ORBITAL 
HEMANGIOPERICYTOMA 


Heterogenous (small 
septae) 
Low (5% to 40%) 


Heterogenous (small 
septae) 
Low (5% to 40%) 


Medium (kappa angle Medium (kappa angle 


30° to 45°) 30° to 45°) 
Smooth, with irregular Diffuse or outlined by 
surface orbital structures 
Nonspecific within Nonspecific within 
orbit orbit 


Mostly irregular Mostly irregular 


Moderate vascularity Pronounced vascularity 


Nonmobile Nonmobile 
Firm, minimally Firm, minimally 
compressive compressive 


present an echographic and radiologic diagnos- 
tic challenge. 

Infantile hemangiopericytoma has some his- 
tologic similarities to the localized form of con- 
genital generalized fibromatosis. Both tumors 
may have a multinodular growth pattern, vari- 
able mitotic activity, necrosis, and calcification. 
However, they differ in that the hemangioperi- 
cytoma contains no evidence of leiomyomatous 
differentiation in the periphery.” 

Echographically and by computed tomogra- 
phy, orbital myofibroma and the hemangio- 
pericytoma are generally similar with few dif- 
ferentiating characteristics (Fig. 10) (Table). 
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EDITORIALS 


Inflammation After Cataract Surgery 


Ronald E. Smith 


Inflammation after cataract surgery, whether 
induced by trauma, infection, poor-quality in- 
traocular lenses, residual lens cortex, or toxic 
solutions, has long been a complication of cata- 
ract removal. Certainly, bacterial endophthal- 
mitis with its acute, fulminant course leading 
to a lost eye is recognized by all ophthalmolo- 
gists; similarly, phacoanaphylactic endoph- 
thalmitis is a long-time nemesis that fortunate- 
ly seemed to disappear during the era of 
intracapsular cataract extraction. Recently, 
these old enemies have resurfaced with new 
clinical faces that challenge the diagnostic and 
therapeutic skills of the modern ophthalmic 
microsurgeon. 


See also p. 733. 


Elsewhere in this issue of THE JOURNAL, 
Meisler and co-authors emphasize the unusual 
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and almost unique clinical features of a form of 
anaerobic bacteria endophthalmitis caused by 
Propionibactertum acnes, a common constituent 
of the normal flora of the external eye. They 
describe six cases of low-grade, chronic, some- 
times granulomatous, intraocular inflammation 
that is delayed in onset and occurs in patients 
who have good vision for a variable period 
postoperatively until the chronic iridocyclitis 
develops. Although cases of P. acnes endoph- 
thalmitis have been reported to occur after 
trauma, and less frequently after combined 
cataract and intraocular lens surgery, the con- 
stellation of clinical features described by these 
researchers may represent an emerging new 
syndrome of which all cataract surgeons should 
be aware. The course of P. acnes endophthalmi- 
tis seems to be even more delayed in onset and 
prolonged in course than that caused by Staphy- 
lococcus epidermidis, a more widely recognized 
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cause of low-grade bacteria endophthalmitis. 
In order to cause postoperative uveitis, P. acnes 
may also require the presence of some residual 
lens material. 

What is the basis of this unusual postopera- 
tive inflammatory response and why have we 
not recognized it before? Anaerobic bacteria 
infection, including that caused by P. acnes, is a 
complication associated with the implantation 
of any prosthetic device. Serious anaerobic bac- 
teria infections have been reported in patients 
with heart valves, artificial joints, and cerebral 
spinal fluid shunts. These infections are typi- 
cally delayed in onset and may have a chronic, 
indolent course. Propionibacterium acnes en- 
dophthalmitis may therefore be caused in part 
by the intraocular lens itself, which is, after all, 
a prosthesis. In a laboratory model of P. acnes 
endophthalmitis in pseudophakic and aphakic 
rabbit eyes, we found the inflammation to be 
more prolonged in the pseudophakic eye.' As 
Meisler and associates point out, it is unlikely 
that the intraocular lens becomes contaminated 
by P. acnes during the manufacturing process. 
However, it may somehow act as a nidus for 
infection as prostheses seem to do in other 
nonocular clinical situations. The intraocular 
lens may somehow attract bacteria, resulting in 
greater numbers of organisms in the pseudo- 
phakic eye. 

Meisler and associates suggest that P. acnes, 
acting together with residual lens cortical mate- 
rial may produce the postoperative inflamma- 
tion. In animal models of lens protein-induced 
hypersensitivity, sensitization to lens material 
is effectively achieved with complete Freunds’ 
adjuvant, which includes a mycobacteria pro- 
tein. Propionibacterium acnes has some of the 
qualities of an adjuvant, and thus could play a 
role in promoting sensitization to lens protein 
following extracapsular cataract extraction. Al- 
though a pathogen of low virulence, P. acnes is 
a strong inflammatory stimulant that can acti- 
vate complement and trigger the release of 
polymorphonuclear leukocyte chematactic fac- 
tors and hydrolytic enzymes.” The organism is 
not rapidly killed by polymorpholuclear leuko- 
cytes, lysozyme, chymotrypsin, H20., sensi- 
tized human serum, polymorphonuclear leuko- 
cyte granule lysate or monocyte cell lysate, and 
it is only variably killed by the monocytes 
themselves.’ Therefore, P. acnes may persist for 
extended periods in the eye postoperatively 
and cause or participate in a prolonged or 
delayed postoperative infection and inflamma- 
tion. 


Meisler and associates’ suggestion is an in- 
triguing hypothesis and would explain why we 
did not encounter such cases during the intra- 
capsular cataract extraction era, when neither 
residual cortex nor intraocular lenses were the 
rule. It seems clear that while the precise path- 
ogenesis of this newly emphasized cause of 
postcataract surgery inflammation and infec- 
tion is uncertain, this syndrome must now be 
recognized and managed as outlined in their 
article. Appropriate techniques for culturing 
anaerobic bacteria must be utilized and vigor- 
ous therapy with antibiotics and, possibly, vit- 
rectomy instituted. 

Another old enemy, phacoanaphylactic en- 
dophthalmitis, long known as a cause of post- 
cataract surgery inflammation is also making a 
comeback and may be involved in the P. acnes 
situation as well. (I prefer the term “phaco- 
antigenic” endophthalmitis since the patholog- 
ic features of phacoanaphylaxis can never be 
absolutely confirmed from an aqueous or vitre- 
ous specimen.) Inflammation caused by cata- 
ractous lens proteins was reclassified some 
time ago. A resurgence of lens-induced forms 
of uveitis was predicted with the increasing 
popularity of extracapsular cataract surgery 
and the inevitability of incomplete lens cortex 
removal in some cases. Although a report of 
phacoanaphylaxis appeared as early as 1976,’ a 
deluge of case reports has not occurred. Re- 
cently, however, several reports of apparent 
phacoanaphylaxis following phacoemulsifi- 
cation or planned extracapsular cataract extrac- 
tion have been published.**? Such eyes have 
large keratic precipitates and a severe iridocy- 
clitis. They respond to high-dose topical, peri- 
ocular, or systemic corticosteroids, but recur 
when the medication is tapered or discontin- 
ued. The combined histopathologic and cyto- 
logic (aqueous tap) findings include macro- 
phages with ingested lens material and 
epithelioid cells. These findings are similar to 
the cytologic features of specimens from cases 
of P. acnes endophthalmitis reported by Meisler 
and associates and these similarities help form 
the basis of their hypothesis that the two enti- 
ties may be somehow linked, resulting in a 
combined infectious and immunopathologic 
mechanism. 

Surgical removal of residual cortical lens ma- 
terial, in addition to corticosteroid treatment, is 
indicated in patients with severe phacoanti- 
genic endophthalmitis. If the pupil can be dilat- 
ed (synechiae often prevent this), it may be 
possible to remove residual cortex without re- 
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moving the posterior chamber lens or capsule; 
in other cases it may be necessary to remove 
the implant, posterior capsule, and vitreous. 

Although phacoanaphylactic endophthalmi- 
tis and bacterial endophthalmitis are not new 
problems, the clinical features recently de- 
scribed for these entities are not the classic 
ones we have associated with these syndromes 
in the past. Since over one million cataract 
operations are performed each year in this 
country, I have no doubt but that we will be 
seeing more of these problems and it will be- 
come even more important to recognize and 
differentiate phacoantigenic uveitis from P. 
acnes endophthalmitis, or perhaps to recognize 
that they may occur together as a new clinical 
syndrome that requires special diagnostic and 
therapeutic maneuvers. | 


Reprint requests to Ronald E. Smith, M.D., Estelle 
Doheny Eye Foundation, 1355 San Pablo St., Los Ange- 
les, CA 90033. 
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Time-Limited Board Certification 


Ronald M. Burde 


At the June 1986 meeting of the American 
Board of Ophthalmology, the members decided 
to place a ten-year time limit on the awarded 
certificates for all candidates examined in 1992 
and thereafter. By necessity, a recertifying 
process for those affected by time-limited certi- 
fication must be in place by or before the year 
2002. The potential effect of this decision led 
members of the Editorial Board of the American 
Journal of Ophthalmology to request that some 
background be provided about the reasoning 
underlying the policy to implement time- 
limited certification. The purpose of this edito- 
rial is to supply this information. 


Organizations 
The American Board of Ophthalmology is an 
independent entity separate from the American 


Academy of Ophthalmology. Fellowship status 
in the Academy requires previous certification 
by the Board. The areas of interest of the Board 
and those of the Academy lie, for the most part, 
in different spheres. The primary obligation of 
the Board is protection of the public through a 
voluntary certification process. It is the duty of 
the Board, and within the purview of the Board 
alone, to set the standard for certification of 
Diplomates. The Academy’s major responsibil- 
ities are to improve the quality of medical care 
to the public by providing continuing medical 
education, demanding an ethical standard, and 
by representing the best interests of the patient 
before the government. 

The organizational structure of the Academy 
is built around a constituency that comprises 
principally Board Diplomates. The Board certi- 
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fies Diplomatés, but they are neither its constit- 
uents nor its members, per se; this is not only 
proper but essential. The Board must be free to 
act above the prejudices and lobbying of indi- 
viduals and groups within the profession who, 
by definition, serve their own interests. The 
organizational differences between the Acade- 
my and the Board preclude them from mutually 
setting Board policy. Thus, the two organiza- 
tions are independent with separate, defined 
“missions” setting them apart. 


Certification 

The Board was established in 1916 for the 
purpose of protecting the public from exploita- 
tion. This protection was to be gained by offer- 
ing a voluntary examination for those who had 
completed a course of study defined by the 
Board and “who wished to call themselves 
specialists.’’’ Francis Heed Adler pointed out 
that “in the mind of the public competence is 
what the Board was established to determine 
and to certify (through an examination proc- 
ess).’’ Originally the goal was to determine 
Whether the candidate was merely “safe to 
practice,” but this degree of achievement falls 
far below the expectations of the Board today. 
Thus, the Board was never meant to be a trade 
organization, setting up an elite group of spe- 
cialists, but rather was intended to be an advo- 
cate for the public by certifying candidates 
through an evaluation process. 


Purpose 

All member boards of the American Board of 
Medical Specialties agree that the intent of a 
certification process is to provide assurance to 
the public and to other physicians that a certi- 
fied medical specialist has successfully com- 
pleted an approved course of education and an 
evaluation. Quoting from the 1986 brochure of 
the American Board of Ophthalmology: 


It has never been the purpose of the Board to define 
the requirements for membership to hospital staffs or 
to gain special recognition or privileges for its Diplo- 
mates in the practice of ophthalmology. Neither is its 
purpose to state who may or may not practice ophthal- 
mology nor to define the scope of ophthalmic practice. 
The Board does not seek to obtain special privileges for 
its Diplomates over other qualified physicians. The 
certificate of the Board does not confer any academic 
degree, legal qualifications, privilege or license to prac- 
tice ophthalmology. 


Recertification 
It can be assumed that the reasoning behind 
primary certification is valid and accepted by 


ophthalmologists in the United States and else- 
where. This assumption is supported by the 
fact that as of January 1, 1986, at least 14,792 
ophthalmologists voluntarily have submitted 
to being examined by the Board and have been 
awarded their certificates. Additionally, the 
Board is petitioned repeatedly by foreign oph- 
thalmologists and their societies either for per- 
mission to sit for the Board or to use its exami- 
nations. 

The public and the medical profession have 
long recognized that certification cannot have 
meaning for an indefinite period. Continuing 
education in ophthalmology has been self- 
directed, unmonitored, and, for the most part, 
unrecognized by the public. The present Board 
grappled with its role in today’s society in 
terms of assuring the public, to as great an 
extent as possible, that Diplomates of the Board 
are undergoing continuous educational up- 
grading and periodic evaluation. The Board 
views time-limited certification as an effective 
means of achieving this goal. Thus, the deci- 
sion of the present Board to institute time- 
limited certification is not a reaction to an 
apparent or implied peer organization or gov- 
ernmental threat. Rather, the institution of 
time-limited certification reemphasizes the 
Board’s responsibility to the public and is an 
action taken only after considered discussion. 
The Board is the 12th of 23 specialty boards to 
time-limit its certificates. 


Mechanism for Recertification 

It is not the purpose of this editorial or 
necessarily of the current Board members to 
deal with the methodology necessary for the 
implementation of recertification. The present 
Board recognizes that the methods and proce- 
dures employed in recertification will probably 
differ from those used in initial certification. 
Based on historic, current, and future develop- 
ments in methodology, and seeking advice 
from many sources, future Board members will 
debate and refine the implementation process 
to be proposed over the next decade. The Board 
recognizes that any formula developed should 
be acceptable to members of the medical pro- 
fession and to others concerned with the quali- 
ty of medical care, but the ultimate decision lies 
with the Board. 


Time of Implementation 

In order to be fair, the present Board believes 
a delay in implementation for six years is neces- 
sary so that all individuals entertaining the 
thought of entering an ophthalmology residen- 
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cy training program will be aware of the re- 
quirement before making their career deci- 
sions. The Board also recognizes an implied 
agreement between itself and its Diplomates 
that current certificates are of lifetime duration 
and, as such, has moved to protect those in 
practice as well as those currently in training. 
We believe that this action of the Board is in 
the best interests of the public as well as the 
future of ophthalmology as a profession. 





Reprint requests to Ronald M. Burde, M.D., Depart- 
ment of Ophthalmology, Washington University, 660 S. 
Euclid Ave., St. Louis, MO 63110. 
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Johann Friedrich Horner (1831-1886) 


H. Stanley Thompson 


A meeting at the University of Ztirich on Dec. 
5 and 6, 1986, marked the centenary of Johann 
Friedrich Horner’s death. At the time of his 
death in December 1886, Horner was a well- 
known, distinguished, Swiss professor of oph- 
thalmology at Zürich. Today he is remembered 
because of a brief paper in Klinische Monats- 
blatter fiir Augenheilkunde, which empha- 
sized the clinical value of the external signs of 
damage to the cervical sympathetic nerve. 

Johann Friedrich Horner (Fig. 1), called Fritz 
by his family, was born in Zürich in 1831. His 
father Salomon Horner was a respected physi- 
cian in Zürich, and his mother, Magdalena 
Zeller Horner, was the daughter of a Zürich 
industrialist. Fritz was a frail child with 
“wheezy lungs.” His health improved, how- 
ever, as he went on long botanical walks with 
Oswald Heer who was later to become a re- 
nowned botanist. At the University of Zurich 
Horner was an excellent student. Attracted by 
his love of botany and by his father’s example, 
he took up the study of medicine. In 1851, his 
older brother Konrad, who was doing well in 
his philological studies in Bonn, returned home 
and died within a few months of rheumatic 
heart failure. One month later his father died 
suddenly of apoplexy while returning from a 
house call. A few weeks later his mother fell ill 
and before the year was out, she too had died. 
Relatives were able to support Fritz, then 21 
years old, and his four younger sisters so that 
he could continue his medical studies. He grad- 
uated in 1854 from the University of Zürich 
with the highest honors. 

Later that year, as a young physician at the 
Alsergrund Hospital in Vienna, he was attract- 
ed to ophthalmology, a specialty that was mak- 


ing astonishing progress. Friedrich Jaeger, the 
patriarch of Viennese ophthalmic surgery, en- 
couraged Horner to read the recently published 
first volume of the Archiv fir Ophthalmologie, 
a new journal founded by a young genius 
Albrecht von Graefe of Berlin and dedicated 
“with admiration, to my teacher Friedrich Jae- 
ger.” Jaeger’s son Edward was teaching a pop- 
ular course in Vienna on the use of Helmholtz’s 
new ophthalmoscope, illustrated with his own 
detailed paintings of the ocular fundus. In 
Holland, Donders was establishing the scientif- 
ic study of refraction and accommodation. 
Horner heard so much about the talent of von 





Fig. 1 (Thompson). Fritz Horner as a young man. 
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Graefe that he went to Berlin to study at von 
Graefe’s clinic. The two became good friends. 
In 1856 Horner returned to Zürich, to become 
«an enthusiastic teacher, proud of the progress 
of ophthalmology. His lectures at the Universi- 
ty were popular. In 1861, Billroth was appoint- 
ed as the Professor of Surgery, and a separate 
chair was designated for the diseases of the 
eye. At the age of 30, Horner was appointed as 
Professor of Ophthalmology, a position he oc- 
cupied until his death 25 years later. 
Professor Horner was a busy man (Fig. 2). 
Landolt’ estimated that during those 25 years 
Horner saw about 100,000 patients and per- 
formed 5,000 major eye operations. He was a 
careful and conservative surgeon. He pub- 
lished a monograph on pediatric ophthalmolo- 
gy (in Gerhard’s Handbuch der Kinderkrank- 
heiten) and he described the relationship 
between rachitic teeth and zonular cataracts, 
toxic amblyopia, myopia, congenital color vi- 
sion defects, monocular diplopia, corneal dis- 





Fig. 2 (Thompson). Professor Johann Friedrich 
Horner. 


eases, ocular and orbital tumors, the history of 
spectacles, and the eye in systemic disease. He 
was known as a skilled diagnostician who 
could with dazzling speed sort out patients’ 
signs and symptoms. He emphasized to stu- 
dents that, they should study the patient in the 
clinic and the disease in the pathology labora- 
tory. He bequeathed to the university an out- 
standing collection of ocular pathology speci- 
mens. 

In September 1857, von Graefe met in Heidel- 
berg with about 15 of his ophthalmic friends 
and former fellows. They had a successful 
meeting and agreed to meet every year. Horner 
was one of the founding members and he at- 
tended the meetings faithfully thereafter. The 
“Heidelberg Ophthalmological Society” pros- 
pered and in 1920 it became the “German 
Ophthalmological Society.” 

Through the years Horner’s fame increased 
and students came to his clinic from all over the 
world (Fig. 3). As Switzerland’s first professor 
of ophthalmology he had a great influence on 





Fig. 3 (Thompson). Bust of Professor Horner. 
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the development of Swiss ophthalmology. 
Sulzer, Haab, Landolt, Mellinger, Haltenhoff, 
and Dufour were among his students. 

In 1885 Horner became ill. He had spells of 
dyspnea and lost weight. His old friends at the 
Heidelberg Society were shocked at his appear- 
ance. His physicians concluded that he had 
arteriosclerosis of the kidneys. He spent the 
summer of 1886 at Interlaken and returned to 
work in September, much refreshed. 

On Dec. 15, after a long day at work, he was 
at home working on notes for his autobiogra- 
phy” when the pen dropped from his hand. He 
realized that he had a right hemiparesis, and 
his physicians were called. The hemiplegia be- 
came complete during the night and he lost his 
power of speech. Two days later he became 
unconscious and died on Dec. 20. Funeral ser- 
vices were held in the Fratimunster. By Land- 
olt’s description the day was very dark and 
gloomy, and it snowed heavily during the long 
walk to the cemetery. 


”Horner’s syndrome” 

In 1869 Horner sent a short paper to his old 
friend W. v. Zehender, the founder and editor 
of the Klinische Monatsblatter für Augen- 
heilkunde.’ It was a case report that described a 
40-year-old woman with headaches who had 
developed a drooping right upper eyelid. The 
right pupil was smaller than the left pupil but 
reacted to light. The right side of her face, up to 
the midline, would often become flushed and 
dry, while the left side of her face remained 
pale and cool. 

Horner emphasized that this vasomotor ab- 
normality did not involve the distribution of 
the trigeminal nerve but the distribution of the 
cervical sympathetic nerve. He suggested that 
the drooping eyelid could be attributed to dam- 
age of the cervical sympathetic nerve, a blepha- 
roptosis caused by denervation of those sym- 
pathetically innervated muscle fibers in the 
upper eyelid that had recently been described 
by H. Müller. 

Bonnet‘ pointed out emphatically that Horn- 
er was not the first to make these observations. 
Nevertheless, Horner’s name is now firmly 
linked with the clinical triad of “ptosis, miosis, 
and anhidrosis.” 

Horner did not mention Ogle’s’® papers pub- 
lished in English in 1858 and 1869. He did not 
mention S. Weir Mitchell’s‘ case report of 1864, 
which was published in Philadelphia in a book 
rather than in a journal. He did not mention 
Eulenburg and Guttmann’s® 1868 review of the 


subject in German that appeared in a journal of 
neuropsychiatry. Nor did he mention the ani- 
mal experiments of the famous French physiol- 
ogist Claude Bernard. Indeed, Horner did not 
review the previous literature on the subject; 
his paper was a simple case report, a brief note 
modestly making a small clinical point. There 
was no mention of priority. He merely sent his 
paper, in German, to a clinical journal directed 
to ophthalmologists. German was then the 
dominant language in medicine, particularly in 
ophthalmology. Because von Graefe had condi- 
tioned the world to expect the newest develop- 
ments in ophthalmology to appear in German, 
the Klinische Monatsblatter was a good spring- 
board for Horner’s observations. The paper did 
not, however, make much of a splash. Obituar- 
ies of Horner in 1887 barely mentioned his 
earlier interest in the association of blepharop- 
tosis with facial vasomotor disturbances. Land- 
olt? seems to have forgotten it entirely, even to 
the point of omitting the paper from Horner’s 
bibliography. Horner’s eponymous immortali- 
ty may have grown from the seed planted by 
his student William Nicati who was interested 
in the clinical signs of paralysis of the cervical 
sympathetic nerve, and wrote a thesis on the 
subject in 1873.” Nicati’s thesis, written in 
French, contains a careful historical review of 
the descriptions of the signs of cervical sympa- 
thetic palsy going back to the experiments of 
Pourfour du Petit” in 1727. This review might 
be considered an apology by Horner to those 
who would interpret the brevity of his 1869 case. 
report as a play for priority. Early textbook 
discussions of the clinical signs of damage to 
the cervical sympathetic nerves seldom men- 
tion Horner’s name.'* After the Great War it 
became common to discuss the signs of oculo- 
sympathetic palsy by using the eponym 
“Horner's syndrome.” In 1918 Arnold Knapp” 
said, “These symptoms generally go under the 
name of Horner’s syndrome, to which the 
French add the name of Claude Bernard.”’ 

The insistence of the French on emphasizing 
the observations of Claude Bernard and Pour- 
four du Petit has led to some confusion of 
terminology. The palsy of the ocular sympa- 
thetic innervation now known throughout the 
world as Horner’s syndrome is, in the French 
literature called the “Claude Bernard-Horner 
syndrome” and the clinical picture of mydria- 
sis, eyelid retraction, and blanching of the 
conjunctival vessels caused by irritation of the 
sympathetic nerves, is called the “Claude Ber- 
nard syndrome” in the English literature, and 
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is now sometimes called the “syndrome of 
Pourfour du Petit” in French.” 

The meeting in Ztirich honoring the memory 
of Switzerland’s first Professor of Ophthalmol- 
ogy was organized for the Swiss Ophthalmo- 
logical Society by Dr. Alfred Huber who has 
worked with the last four Ztirich professors of 
ophthalmology (Vogt, Amsler, Witmer, and 
Gloor). The meeting included historical papers 
and a cluster of clinical papers on modern 
problems relating to oculosympathetic palsy. 
The symposium will of course be published in 
the Klinische Monatsblatter ftir Augenheil- 
kunde. 
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Vitreous Hemorrhage and Sleep 
Apnea 
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The increased occurrence of vitreous hemor- 
rhage in diabetics has been noted during sleep. 
Hypoglycemia and increased venous pressure 
have been suggested as possible etiologic fac- 
tors.’ We studied a case of repeated vitreoreti- 
nal hemorrhages occurring at the time of sleep 
apnea attacks. 

Diabetes had been diagnosed in a 42-year-old 
man at the age of 10 years. It has been well 
controlled on insulin treatment. Four years ago 
proliferative retinopathy was found in the left 
eye and one year ago in the right eye. During 
this time the patient has had more than 20 
moderate to major episodes of vitreous hemor- 
rhages, all occurring during sleep. The patient, 
who is a cabinet maker, sustained two eye 
injuries at work after his vision began to deteri- 
orate. In both instances there was a moderate 
contusion in each eye with a hyphema in the 
anterior chamber but no signs of new bleeding 
into the vitreous body. The patient was treated 
with argon laser panphotocoagulation in both 
eyes and subtotal vitrectomy in the left eye 


with good results, but the patient continues to 
have minor bleeding in the right eye. 

The patient’s wife described his loud snoring 
and apnea attacks, which had occurred since he 
was 30 years old, but which have gotten worse 
during the last few years. She had noted a 
periodic worsening of symptoms that coincided 
with retinal bleeding. 

Ambulatory monitoring of the breathing pat- 
tern with a solid state recorder suggested a 
sleep-apnea syndrome. During a six-month 
period four recordings were done. The results 
varied from being normal to showing obstruct- 
ed breathing during 60% of the night. 

Change in blood pressure occurs during 
spells of sleep apnea, but the hypoxia itself 
seems to be a more plausible explanation as an 
etiologic link between sleep apnea and vitreous 
hemorrhage. In a study of 72 diabetic patients 
with vitreous hemorrhage, Anderson’? found 
that only one of six hemorrhages was associat- 
ed with activity more strenous than walking. 
This suggests that variations in blood pressure 
are unlikely to be a major etiologic factor in 
vitreous hemorrhage. 

The oxygen consumption in the retina is 
increased in darkness,’ and in both a normal 
and diabetic population studies have shown 
that breathing of pure oxygen leads to a reduc; 
tion in retinal blood flow.* The possible in- 
creased blood flow in the retina during apneic 
spells may contribute to the disruption of the 
altered diabetic retinal vessels. 

We suggest that screening for sleep apnea 
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may be indicated in cases of repeated vitreous 
hemorrhages. 
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Fluorescein-Conjugated Lectin 
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The diagnosis of mycotic ocular infections is 
frequently challenging. Cultures may take as 
long as two weeks to disclose fungal growth. 
Additionally, the stains commonly used to 
identify fungi on smears require prolonged 
processing times. Other, more rapid stains 
(such as potassium hydroxide) are frequently 
difficult to interpret. Accurate diagnosis of my- 
cotic infections, therefore, is commonly pro- 
longed, resulting in delays in the institution of 
appropriate therapy. 

Recently, fluorescein-conjugated lectins have 
been shown to identify rapidly and consistent- 
ly the presence of fungi in smears taken either 
from fungal cultures or from ocular mycoses in 
experimental animals.* Additionally, using 
multiple fluorescein-conjugated lectins, spe- 
cific binding and staining patterns have been 
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established for a variety of fungi. In addition to 
aiding fungal visualization, these staining pat- 
terns may facilitate species identification. We 
report herein a case of human keratomycosis 
in which the infecting organism was rapidly 
visualized and identified using fluorescein- 
conjugated lectins. 

The patient, a 30-year-old woman, came to 
our institution because of a two-month history 
of irritation and redness involving the left eye. 
She had also noted for one week a “white dot” 
overlying her pupil. The patient had a history 
of traumatic corneal abrasion involving the left 
eye approximately six months previously. Dur- 
ing the two-month course of her symptoms 
treatment included a variety of antibiotic oint- 
ments, corticosteroid eyedrops, and patching. 
The remainder of her ocular and medical histo- 
ries were unremarkable. 

On examination, corrected visual acuities 
were R.E.: 20/20 and L.E.: 1/200. Biomicroscop- 
ic examination of the left eye showed marked 
injection of the bulbar and palpebral conjuncti- 
va, as well as a 3 x 5-mm dense white infiltrate 
that involved the mid and anterior coreal stro- 
ma (Fig. 1). Immediately overlying this infil- 
trate was a dense white plaque that was elevat- 
ed slightly off the corneal epithelial surface. 
The stroma surrounding the dense infiltrate 
was moderately edematous. The anterior 
chamber had a 10% hypopyon and there were 
several fine posterior synechiae scattered 
around the pupillary border. Corneal sensation 
was intact bilaterally and symmetrical. Results 
of the remainder of the ocular examination 
were unremarkable. 
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Fig. 1 (Robin, Nielson, and Trousdale). Densely 
opaque, white stromal infiltrate located in infero- 
central cornea. Note the associated hypopyon (ar- 
rows) (X 16). 
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Under topical anesthesia, the left corneal 
infiltrate was scraped using a Kimura spatula. 
Samples were placed on blood agar, chocolate 
agar, thioglycolate broth, and Sabouraud’s 
agar. Samples were also placed on several glass 
slides and were stained with the following: 
Gram’s stain, Giemsa stain, periodic acid-Schiff 
stain, and Gomori’s methanamine silver. Ad- 
ditionally, samples were placed on three 
glass slides for staining with the following 
fluorescein-conjugated lectins: concanavalin A, 
wheat germ agglutinin, and peanut agglutinin. 
We followed a previously established protocol 
for fluorescein-conjugated lectin staining.” 

Although the Gram’s and Giemsa stains rap- 
idly disclosed the presence of what appeared to 
be fungal forms, positive confirmation from 
both the PAS and Gomori’s methanamine silver 
smears required three hours. In contrast, the 
fluorescein-conjugated lectin staining process 
required approximately one hour to complete. 
The samples that had been incubated with 
concanavalin A showed brightly staining hy- 
phal and yeast bodies (Fig. 2); there was no 
recognizable staining of the mycotic forms with 
either wheat germ or peanut agglutinin. 
Discerible growth on both blood and Sab- 
ouraud’s agars was noted after 72 hours; posi- 
tive identification of Candida albicans was made 
approximately 96 hours after corneal scraping. 

Lectins are ubiquitous proteins that have the 
ability to bind specifically to carbohydrate moi- 
eties.» When conjugated with dyes or electron- 
dense substances, this binding can be easily 





Fig. 2 (Robin, Nielson, and Trousdale). Fluorescent 
micrograph of scraping from corneal infiltrate. After 
fixation, the sample was incubated with fluorescein- 
conjugated concanavalin A. Note the bright staining 
of the walls of the budding yeast (small arrow) and 
pseudohyphae (large arrows) (X 250). 


visualized. We previously* established lectin 
binding patterns for the three fungi that are 
most commonly involved in human keratomy- 
coses: C. albicans, Fusarium solani and Aspergil- 
lus fumigatus. The fluorescein-conjugated lectin 
staining results in this case suggested C. alb- 
icans; this was subsequently confirmed by cul- 
ture. These results allowed the rapid initiation 
of appropriate anti-Candida therapy. We believe 
that this case illustrates the potential for the 
clinical use of fluorescein-conjugated lectins in 
the visualization and rapid identification of 
fungi involved in ocular infections. 
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Chlamydial Infection Producing 
Keratoconjunctivitis of the 
Corneoscleral Limbus 


John A. Seedor, M.D., 

Patrick J. Droste, M.D., 

and Henry D. Perry, M.D. 

Department of Ophthalmology, Emory University 
(J.A.S.); William Beaumont a aoe Royal Oak, 


(P.J.D.); New York Eye and Ear Infirmary, and North 
Shore University Hospital, Manhasset (H.D.P.) 


Inquiries to Henry D. Perry, M.D., 2000 N. Village Ave., 
Rockville Center, NY 11570. 

Inclusion conjunctivitis typically manifests 
as an acute conjunctivitis in neonates, or as an 
acute or chronic follicular conjunctivitis in sex- 
ually active young adults. Corneal involvement 
may occur in the form of superficial pannus, 
subepithelial infiltrates, or punctate keratitis.’ 
We recently observed an unusual case of inclu- 
sion conjunctivitis that manifested as recalci- 
trant superior limbic keratoconjunctivitis. 

A 55-year-old woman was first seen on Aug. 
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15, 1984, because of a burning sensation and 
tearing in both eyes of several months’ dura- 
tion. The patient had progressive multiple scle- 
rosis, which had resulted in bilateral optic 
nerve atrophy and paralysis below the waist. 
On ocular examination, the visual acuity was 
20/400 in both eyes. Both eyes had moderate 
papillary reaction of the superior tarsal con- 
junctiva, with thickening and injection of the 
superior bulbar conjunctiva. Follicles were not 
present in either the superior or inferior con- 
junctivae. Rose bengal staining was positive 
over the superior corneoscleral limbus and cor- 
nea bilaterally. The left cornea had prominent 
filaments superiorly. Schirmer test demonstrat- 
ed greater than 25 mm of wetting in both 
eyes. Giemsa stain of bulbar conjunctival scrap- 
ings showed nonkeratinized epithelial cells 
and scattered polymorphonuclear leukocytes. 
Based on the clinical appearance, superior lim- 
bic keratoconjunctivitis was diagnosed. Silver 
nitrate 1% solution was applied to the superior 
conjunctiva of both eyes on three consecutive 
visits, but the symptoms continued. On Oct. 
25, 1984, examination disclosed persistence of 
superior conjunctival papilla and injection, 
with a filament and pannus formation on the 
left cornea (Fig. 1). No conjunctival follicles 
were present. Repeat Giemsa stain of conjunc- 
tival scrapings demonstrated epithelial cells 
with greenish, intracytoplasmic inclusions 
(Fig. 2). Fluorescent antibody stain for Chla- 
mydia was positive. Over a six-week period 250 
mg of tetracycline hydrochloride orally four 
times a day was prescribed. When last seen on 
April 4, 1985, the patient was symptom-free. 





Fig. 1 (Seedor, Droste, and Perry). Corneal fila- 
ment and pannus on the left eye. 





Fig. 2 (Seedor, Droste, and Perry). Conjunctival 
scraping demonstrates intracytoplasmic inclusion 
bodies (Giemsa stain, x 950). 


Inclusion conjunctivitis in adults is generally 
thought to be transmitted venereally, although 
the original reports recognized that spread by 
fomite may also occur.* How this patient con- 
tracted inclusion disease remains unclear as 
she was confined to a wheelchair and denied 
any sexual encounters for several years. That 
she may have been inadvertently infected by 
someone involved in her care is a possibility we 
have been unable to confirm. The initial confu- 
sion in diagnosis and treatment of this case 
resulted from the remarkable similarity to su- 
perior limbic keratoconjunctivitis. Superior 
limbic keratoconjunctivitis is characterized by 
inflammation and papillae of the upper tarsal 
and superior bulbar conjunctiva, fine punctate 
staining of the superior cornea and adjacent 
conjunctiva, and proliferation of the superior 
corneoscleral limbus often associated with fila- 
ments. Giemsa stain of conjunctival scrapings 
frequently demonstrates keratinized epithelial 
cells.’ In our patient the epithelium was not 
keratinized, but the clinical appearance was 
highly suggestive of this disorder. The diagno- 
sis of inclusion disease became apparent only 
after repeat scrapings disclosed intracytoplas- 
mic inclusions. Filamentary keratitis was a 
prominent feature in our patient and has not, 
to the best of our knowledge, been reported as 
a sign of inclusion disease. Repeated or in- 
depth laboratory evaluations with careful ex- 
amination of cytologic material may be neces- 
sary to establish a diagnosis in some cases of 
keratoconjunctivitis. 
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Blepharoptosis After Radial 
Keratotomy 


Richard P. Carroll, M.D., and Richard L. 
Lindstrom, M.D. 


Department of Ophthalmology, University of Min- 
nesota, Minneapolis. 


Inquiries to Richard P. Carroll, M.D., 4887 East Lake 
Harriet Parkway, Minneapolis, MN 55409. 

A 35-year-old man was referred to us six 
months postoperatively for evaluation of an 
acquired left upper eyelid blepharoptosis first 
noted one week after an eight-incision radial 
keratotomy. The palpebral fissure measured 11 
mm in the right eye and 8.5 mm in the left eye. 
Levator function was 16 mm in the right eye 
and 13 mmin the left eye. The eyelid crease was 
1 mm higher in the blepharoptotic left upper 
eyelid (Figure). Preoperative photographs doc- 
umented that the blepharoptosis was not pres- 
ent before radial keratotomy. 








* 
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Figure (Carroll and Lindstrom). Acquired blepha- 
roptosis six months after radial keratotomy. 





Our patient had been operated on under 
topical 0.5% proparacaine anesthesia. Rectus 
muscle sutures were not used, and only gentle 
traction with .12 Calibri forceps was necessary 
during the procedure. A patch was not used 
postoperatively and unusual eyelid swelling 
was not observed. Our patient received no 
subconjunctival injections, and he was treated 
with topical gentamicin sulfate eyedrops four 
times a day for one week after surgery. A 
flexible Barraquer wire speculum, however, 
was used during surgery, and we suspect that 
it was responsible for stretching or disinserting 
the aponeurosis. 

Acquired blepharoptosis in young patients 
has been reported in contact lens wearers who 
presumably stretch or disinsert the aponeuro- 
sis muscle in manipulating the eyelids during 
insertion and removal.' Disinsertion of the le- 
vator aponeurosis muscle may also be a cause 
for acquired blepharoptosis after episodes of 
eyelid edema in young patients.” Both groups 
of patients respond well to aponeurosis repair 
or advancement. The status of our patient’s 
aponeurosis has not been confirmed since he 
has not elected to proceed with blepharoptosis 
repair, but his history as well as the higher 
eyelid crease in the blepharoptotic eyelid sup- 
port an aponeurosis cause. We expect his 
blepharoptosis to respond well to aponeurosis 
surgery. 


References 


1. Epstein, G., and Putterman, A. M.: Acquired 
blepharoptosis secondary to contact lens wear. Am. 
J. Ophthalmol. 91:634, 1981. 

2. Older, J. J.: Levator aponeurosis disinsertion in 
the young adult. Arch. Ophthalmol. 96:1857, 1978. 


Congenital Absence of the Lacrimal 
Gland 


C. Gregory Keith, F.R.C.S., F.R.A.C.O., 
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Royal Childrens Hospital, Melbourne. 
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Alacrimia is rately seen in infancy. Its most 
frequent cause is dysautonomia. Hypoplasia or 
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Figure (Keith and Boldt). Computed tomography 
of patient with no discernible lacrimal gland. 


hypofunction of the lacrimal gland has been 
suggested as the cause in some cases but we 
have found no report of absence of the lacrimal 
gland. 

A 3-year-old boy had a history of recurrent 
episodes of purulent conjunctivitis, which had 
started shortly after birth and continued up to 
the age of 10 months. The attacks became 
intermittent but the child’s eyes were often red 
and sore particularly when he was out in the 
wind. He did not produce tears when crying. 
At the age of 2 years his tonsils and adenoids 
had been removed because of recurrent infec- 
„tion, and bilateral myringotomies were per- 
formed for middle ear disease. 

Examination of the eyes disclosed an oily 
precorneal tear film with scattered white mu- 
coid debris on the corneal epithelium. No tear 
meniscus could be seen and there was slight 
punctate staining of the epithelium with rose 
Bengal stain. Nasal stimulation produced no 
tears but the eyes seemed a little more watery. 
With the upper eyelids everted no palpebral 
lobe of the lacrimal gland was seen on either 
side. An injection of 0.25 mg of neostigmine 
was given intramuscularly but no tearing was 
produced, and a Schirmer test showed only 
about 3 mm of wetting. A computed tomo- 
graphic scan (Figure) showed no evidence of a 
lacrimal gland in either orbit. 

The dryness is now well controlled with lu- 
bricating eyedrops and the puncta have been 
occluded to retain the conjunctival secretions. 
No corneal scarring has yet occurred. 
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The Prevalence of Macular Drusen in 
Postmortem Eyes 


EDITOR: 

The article, “The prevalence of macular 
drusen in postmortem eyes,” by A. J. H. 
Coffey and S. Brownstein (Am. J. Ophthal- 
mol. 102:164, August 1986), shows an 87% 
prevalence of macular drusen in postmortem 
eyes. The authors studied 46 eyes of 23 con- 
secutive autopsies by light microscopy. Hard 
drusen were present in 83% and soft drusen 
in 39% of the maculas. Only soft drusen were 
found to increase with age. They believed 
that the higher prevalence of macular drusen 
as compared to clinical studies could be ex- 
plained by the small size and normal pigmen- 
tation exhibited by the majority of the drusen 
when studied by light microscopy. They were 
intrigued by the high prevalence of macular 
drusen found in their autopsy study (87%) 
and the low prevalence of age-related macular 
degeneration (4%) found in the Framingham 
study. 

We have prospectively studied by gross and 
histopathologic examination 1,191 eyes of 631 
consecutive autopsy cases. These cases had 
an age range from birth to 99 years and a 
median age of 60 years. In all the eyes, a 
block containing the macula measuring 15 x 6 
x 1 mm in size was embedded in either paraf- 
fin or plastic and step-sectioned. We found a 
33.5% prevalence of macular drusen. Hard 
drusen were present in 31.9% and soft drusen 
in 11.5% of the maculas. Macular hard and 
soft drusen were frequently bilateral, oc- 
curred increasingly with advancing age, and 
were more common in whites. This preva- 
lence of macular drusen correlates with the 
25% to 50% previously reported.** 
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We feel that large numbers are required to 
reach useful conclusions, and that the differ- 
ence in size of these two populations proba- 
bly explains the discrepancy in the statistics. 

HILEL LEWIS, M.D. 

Milwaukee, Wisconsin 
BRADLEY R. STRAATSMA, M.D. 
ROBERT Y. FOOS, M.D. 

Los Angeles, California 
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Reply 


EDITOR: 

We thank Drs. Lewis, Straatsma, and Foos 
for their letter concerning the prevalence of 
macular drusen. In their review of 1,191 post- 
mortem eyes, Drs. Lewis, Straatsma, and 
Foos found macular drusen in only 33.5% in 
contrast to the 87% prevalence we reported in 
46 autopsy eyes. They attribute this difference 
in the prevalence of drusen in our respective 
studies to the difference in size of the two 
populations examined. However, there are 
three other notable explanations for this dis- 
crepancy in our findings: 

1. The macular area in each of the globes in 
our study was sectioned serially and each in- 
dividual section was examined by light mi- 
croscopy (unless an excessive number of dru- 
sen were present, whereby only every second 
or third serial section was counted). This is in 
contrast to the “‘step-sections”’ that were re- 
viewed by Drs. Lewis, Straatsma, and Foos,!? 
whereby routinely only four of every 20 sec- 


tions in the macular area were examined in an 
attempt to determine whether drusen were 
present. We would expect a greater yield by 
our more comprehensive examination espe- 
cially since many drusen are small and would 
readily be missed in step-sections. For exam- 
ple, in 24 of the 46 eyes that we examined, 
only one to ten drusen were found after up to 
300 serial sections from each macular region 
were studied. 

2. The eyes in our study were obtained 
from patients ranging in age from the fourth 
to the tenth decade of life, whereas Drs. 
Lewis, Straatsma, and Foos studied eyes from 
patients ranging in age from birth to the tenth 
decade of life with 15% to 20% of their pa- 
tients being in the first three decades accord- 
ing to their recent reports.'? We would expect 
a much lower prevalence of macular drusen in 
patients in the first few decades of life as was 
found with extramacular drusen, which were 
identified in only one patient out of 35 under 
the age of 30 years, especially since a strong 
correlation was demonstrated between the 
presence of extramacular drusen and macular 
drusen.* If a substantial number of patients in 
these early age groups are included in Drs. 
Lewis, Straatsma, and Foos’s current study, 
which appears to be derived from eyes re- 
viewed in their two previous reports,!” this 
also would account in part for the lower prev- 
alence of macular drusen in their study. Our 
finding of no significant relationship between 
the number of hard drusen and increasing 
age, which was also noted clinically in the 
Framingham study,’ is based mainly on obser- 
vations in adult eyes. 

3. Our patients were all white, in contrast 
to the study by Drs. Lewis, Straatsma, and 
Foos in which 20% of their patients were 
black.* Since they found the prevalence of ex- 
tramacular drusen in blacks to be less than 
one half the prevalence found in whites? and 
since the presence of extramacular drusen 
seems to correlate with the presence of macu- 
lar drusen,’ this racial feature also would con- 
tribute to the lower prevalence of macular 
drusen in the current study by Drs. Lewis, 
Straatsma, and Foos. 

We believe that the three reasons men- 
tioned above account for the higher preva- 
lence of macular drusen in our study, which 
reviewed white adult eyes. We also believe 
our study, which examined a larger and seri- 
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ally sectioned macular area, reflects a more 
accurate estimate of the prevalence of macular 
drusen in our population. 
ALAN J. H. COFFEY, M.D. 
SEYMOUR BROWNSTEIN, M.D., F.R.C.S. (C.) 
Montreal, Quebec, Canada 
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Contact Lens Complications: Incidental 
or Epidemic? 


EDITOR: 

I read with interest the editorial, “Contact 
lens complications: Incidental or epidemic?” 
(Am. J. Ophthalmol. 102:116, July 1986) by O. 
Schein, P. Hibbard, and K. R. Kenyon. 

Although they cite references to Alfonso 
and associates and Ormerod and Smith I was 
not able to find any information that allows 
them to conclude, “In Miami and in Los An- 
geles there were no statistically significant 
differences among the four types of contact 
lenses.” Neither of the two studies cited refer 
to the statistical significance of the incidence 
of corneal ulcers and considerably more infor- 
mation than is given in these two references 
is necessary to establish statistics about inci- 
dence. The most important and difficult to 
obtain are data about the size of population 
for each type of contact lens wearer at the 
time of the onset of each corneal ulcer. The 
population must include all contact lens wear- 
ers in the defined geographic area and, of 
course, all corneal ulcers must be included. 

Like all ophthalmologists I am interested in 
the question raised in the title of the editorial. 
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It would be important if the information is 
indeed available to show that there is no sta- 
tistical difference in the incidence of corneal 
ulcers among the four types of contact lenses. 
VAN R. WILLIAMS, M.D. 
Memphis, Tennessee 


Reply 


EDITOR: 

The sentence Dr. Williams questions refers 
exclusively to the relative contribution of the 
different lens types to the case series reported 
from each institution. We agree that incidence 
(or for that matter, relative risk) cannot be 
estimated from this sort of study and we tried 
to make this clear in the paragraph following 
where we noted: 


These studies, case reports, and the growing consen- 
sus are of great importance because they identify an 
obvious problem. However, the actual risk of develop- 
ing a serious complication over a defined length of time 
cannot be calculated without denominators for each of 
the contact lens types in use or number of persons 
exposed. 


To date there has been no population-based 
study that provides a reliable estimate of the 
incidence of microbial keratitis in contact-lens 
wear. Neither has there been a controlled study 
that can estimate either the relative risk of 
keratitis between daily and extended-wear-con- 
tact lens use or the relative influence of possi- 
ble risk factors. We are currently involved in 
designing studies to address these important 
questions. Clinical decisions about lens wear 
are typically based on one’s perception of the 
risk-benefit or risk-alternative ratio. We hope 
these perceptions will soon be supported by 
firm epidemiologic results. 

OLIVER SCHEIN, M.D. 
PATRICIA HIBBERD, M.D. 
KENNETH KENYON, M.D. 
Boston, Massachusetts 


Surgical Vitrectomy for Pseudophakic 
Malignant Glaucoma 


EDITOR: 

The article, “Surgical vitrectomy for pseu- 
dophakic malignant glaucoma” by M. G. 
Lynch, R. H. Brown, R. G. Michels, I. P. 
Pollack, and W. J. Stark (Am. J. Ophthalmol. 
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102:149, August 1986), contains several help- 
ful observations on the technique of vitrec- 
tomy and localized excision of the lens cap- 
sule and zonules in a patient with a posterior 
chamber intraocular lens. 

We agree with their fundamental tenet that 
successful treatment requires formation of a 
pathway through the hyaloid face and into 
the anterior chamber. We believe, however, 
that pars plana vitrectomy should be reserved 
for cases in which there is failure to respond 
to Nd-YAG peripheral iridectomy and rupture 
of the hyaloid face. We and others have re- 
ported on the successful use of the Nd-YAG 
laser in aphakic eyes and pseudophakic eyes 
with anterior chamber and iris supported in- 
traocular lenses.'* In our subsequent experi- 
ence with posterior chamber intraocular lens- 
es the Nd-YAG laser approach has also been 
successful (unpublished data). The authors 
reported using the Nd-YAG laser in only one 
of four cases, and in that case an attempt was 
made to rupture the hyaloid face directly be- 
hind the optic of the posterior chamber lens 
only. The lens optic would be expected to 
continue to block aqueous egress and result 
in failure. Nd-YAG laser peripheral iridectomy 
and anterior hyaloid rupture should be per- 
formed peripherally to allow free passage of 
aqueous from the posterior chamber. Usually 
the formation of several such openings by the 
laser is recommended because subsequent in- 
flammation may result in closure of some 
openings, and in extreme cases retreatment 
may be necessary. 

Certainly severe corneal edema, inflamma- 
tion, or dense retained cortical material and 
capsular fibrosis may prevent successful 
Nd-YAG laser treatment, and prompt pars 
plana vitrectomy using the technique of the 
authors would be indicated. Because of the 
markedly lower morbidity, however, we urge 
that patients with aphakic and pseudophakic 
pupillary block be treated with Nd-YAG laser 
peripheral iridectomy and hyaloid rupture be- 
fore pars plana vitrectomy is considered. 

ROGER F. STEINERT, M.D. 
DAVID L. EPSTEIN, M.D. 
CARMEN A. PULIAFITO, M.D. 
Boston, Massachusetts 
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Reply 


EDITOR: 

In our paper we stated that pars plana vit- 
rectomy for pseudophakic malignant glauco- 
ma should be reserved for those eyes that fail 
to respond to medical therapy and Nd-YAG 
laser disruption of the anterior vitreous sur- 
face. We have used the Nd-YAG laser success- 
fully to treat malignant glaucoma in a pseudo- 
phakic eye with a posterior chamber lens and 
also in a phakic eye with a crystalline lens.’ 
However, despite our successful experience 
with the Nd-YAG laser, we also have had two 
additional cases of pseudophakic malignant 
glaucoma in which the eyes did not respond 
to laser therapy to the vitreous surface both 
through the pupil and peripherally through 
the iridectomy. The glaucoma resolved in 
both cases after pars plana vitrectomy. 

MARY G. LYNCH, M.D. 
REAY H. BROWN, M.D. 
RONALD G. MICHELS, M.D. 
IRVIN P. POLLACK, M.D. 
WALTER J. STARK, M.D. 
Baltimore, Maryland 
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Clinicopathologic Study of Hematic 
Cysts of the Orbit 


EDITOR: 

We salute A. Shapiro, M. O. M. Tso, A. M. 
Putterman, and M. F. Goldberg for their arti- 
cle, ‘‘Clinicopathologic study of hematic cysts 
of the orbit” (Am. J. Ophthalmol. 102:237, 
August 1986). We are conducting animal stud- 
ies of hematic cysts and would like to add 
some information that may benefit the reader. 

Confusion exists in the literature as to the 
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exact definition of loculations of blood in the 
orbit. The term “hematic cyst,” as defined by 
Henderson,’ refers to a cystic accumulation of 
hematogenous debris surrounded by a wall of 
fibrous tissue, and lacking an epithelial lining 
or covering.’* This structure may remain un- 
changed and unidentified for long periods of 
time. Painless and nonprogressive unilateral 
proptosis is a common sign. A history of trau- 
ma or bleeding diathesis may or may not be 
present. “Blood cyst” usually describes bleed- 
ing into a cavernous hemangioma, lymphan- 
gioma, or dermoid cyst. These blood cysts are 
lined by epithelium. An “orbital hematoma” 
forms acutely after trauma or secondary toa 
bleeding diathesis, is usually associated with 
eyelid ecchymosis and edema, and lacks a 
capsule or wall. The term ‘“‘hematocele” 
should not be used as it is a general term that 
describes any of the above entities. 

The mechanism leading to the enlargement 
of hematic cysts is unknown. As noted by 
Shapiro and associates, the most commonly 
held view connects hematic cyst with chronic 
subdural hematoma. It has been suggested 
that, like chronic subdural hematoma, hemat- 
ic cysts create an osmotic gradient through 
the accumulation of hematogenous debris. 
This results in the absorption of fluid and 
subsequent enlargement of the cyst. Current 
research, however, has failed to demonstrate 
a significant difference in the osmolality of 
subdural hematoma fluid, venous blood, and 
cerebrospinal fluid.* Recent evidence indicates 
that there is fibrinolytic activity in the neo- 
membranes of chronic subdural] hematoma, 
which may lead to recurrent hemorrhage. 
This fibrinolytic activity is most likely caused 
by tissue plasminogen activator, which has 
been demonstrated in high concentration in 


the outer wall of chronic subdural hematoma. 
This is aided by the anticoagulant effect of 
fibrinogen degradation products found in 
high concentration in the fluid.’ By utilizing 
labeled red blood cells, daily hemorrhage into 
chronic subdural hematoma has been demon- 
strated. We hypothesize that a similar mecha- 
nism may play a role in the clinical behavior 
of hematic cysts. Tissue plasminogen activa- 
tor, a genetically engineered agent, is pres- 
ently available for clinical trials. Its main role 
is in clot dissolution in acute myocardial in- 
farction. We believe this drug may help eluci- 
date the pathogenesis of hematic cysts. 
P. ANDREW PEARSON, B.S. 
STEVEN M. RAKES, M.D. 
JOHN D. BULLOCK, M.D. 
Dayton, Ohio 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 


Cataract and Lens Implant Surgery. By J. J. 
Kanski and Richard B. S. Packard. New York, 
Churchill Livingstone, Inc., 1985. 60 pages, 
index, illustrated. $39 


Reviewed by CHARLES DYSON 
London, Ontario, Canada 


The preface to this manual suggests that it is 
directed toward two different types of individu- 
als. One is the neophyte ophthalmic micro- 
surgeon, and the other, the experienced practi- 
tioner who wants to modify or expand 
combined cataract and implant surgery capabil- 
ities. 

Intracapsular and extracapsular extractions, 
lensectomies, anterior and posterior intraocu- 
lar lens implantations, and combined glau- 
coma-cataract surgery are described in 97 
pages. The text is concise, clear, systematically 
organized, and can be followed easily. It is 
profusely illustrated with color photographs of 
the anterior segment and a few diagrams. 
Many of the color illustrations are excellent; a 
few are dark. The surgical techniques described 
are confined to those used by the authors. 

With the trend toward extracapsular surgery 
in North America, the details of the intracap- 
sular techniques may be regarded by some 
readers as excessive, perhaps even historical. 
Flexible loop posterior chamber lenses and 
their implantations are represented primarily 
by the lens design and technique of Richard 
Kratz. No emphasis is placed on placement 
within the capsule (“in the bag’’) or the bene- 
fits of angled haptic loops. 

The description of anterior chamber lenses is 
clear, but the types used may reflect the prac- 
tice in Europe more than in North America and 
the wide variety of lenses now available is not 
described. 

The chapter on lensectomies provides good 
coverage of a highly technical procedure. 

This is a personalized, short, “how-to,” man- 
ual. If it has a fault, it lies in the compromise 
between brevity and completeness of coverage. 
Complications and their treatment, for exam- 
ple, are well described, but only briefly, and 
recourse to other sources would be essential. It 
should be of interest to the first-year ophthal- 
mology resident or senior medical student.who 
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is leaning toward an ophthalmic career. It 
would be a good addition to any teaching li- 
brary, and it will be of value to the established 
ophthalmologist who is working in some de- 
gree of isolation, and wishes a quick reference 
to the techniques covered. 


Photobiology of the Skin and Eye. Edited by 
Edward M. Jackson. New York, Marcel Dekker, 
Inc., 1986. 152 pages, index, illustrated. $49.75 


Reviewed by Davin T. TSE 
lowa City, lowa 


Photobiology, the study of the effect of light 
upon biologic systems, is a branch of toxicolo- 
gy. Concern about the cancer risks of ultravio- 
let light exposure and skin tanning, and the 
role of light in the genesis of senile cataract has 
made photobiology an area of increasing clini- 
cal importance. Information in this field is 
evolving at an ever-increasing rate. Students of 
photobiology should be delighted that Dr. Jack- 
son has brought together some of the most 
renowned experts in the field, providing the 
reader with a single source of photobiologic 
information and references. 

This volume is concerned mainly with the 
basic science aspects of the effects of light on 
the skin and the eye. The first chapter is a clear 
and well-illustrated overview of the complex 
physical and chemical principles of photo- 
biology. Although this chapter may be some- 
what difficult for the practitioner, it is well 
worth the effort. Chapter 2 reviews the types of 
phototoxic cutaneous reactions that occur in 
photosensitization. 

The discussions of light sources for photo- 
toxicity studies and the various test methodolo- 
gies are short and adequate. Chapter 3 is devot- 
ed to the concepts in photoimmunology and 
photoallergic skin responses. The fundamen- 
tals of cutaneous structure and function, in- 
flammation, immunology, and allergic contact 
dermatitis are well reviewed. New techniques 
for predictive testing for photoallergic respon- 
ses as well as approaches to diagnosing in 
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patients with suspected photosensitivity to 
chemicals and drugs are also discussed. Chap- 
ter 4 provides an enlightening discussion on 
the theory of photocarcinogenesis. The role of 
ultraviolet radiation in the induction of skin 
cancer, together with the variables influencing 
the process of photocarcinogenesis are exam- 
ined. Chapter 5 discusses Food and Drug Ad- 
ministration guidelines for ascertaining sun 
protection factors. 

A chapter on photochemotherapy examines 
the therapeutic benefits of light in certain dis- 
eases. Unfortunately, the only weakness of this 
chapter lies in the incomplete coverage of the 
most recent advances in the field of photody- 
namic therapy. 

The concluding chapter deals with the effects 
of light on the eye and also provides a review of 
the photochemical events believed to contrib- 
ute to lenticular and retinal alterations. 

The book is well referenced; it is detailed and 
well-organized. Although only one chapter is 
devoted to the eye and very little of the con- 
tents would be of significant interest to the 
general ophthalmologist, it should appeal to 
ophthalmologists engaged in photobiology re- 
search. 
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The History of Ophthalmology. Vol. 11 (Part 

- Two). By Julius Hirschberg. Ocular Instru- 
ments. By T. v. Haugwitz. Postage Stamps. By 
F. C. Blodi. Translated by Frederick C. Blodi. 
Bonn, J. P. Wayenborgh Verlag, 1986. 296 
pages, index, illustrated. Series subscription $98 
per volume. 


Reviewed by FRANK W. NEWELL 
Chicago, Illinois 


This is an added volume to the Blodi transla- 
tion of Julius Hirschberg’s History of Ophthal- 
mology. This does not contain any Hirschberg. 
The first portion is Blodi’s translation from the 
German of Haugwitz’s 1981 history of optical 
instruments for the examination of the eye 
(Ophthalmologisch-optische Untersuchungs- 
gerate). The second portion is an original mon- 
ograph by Blodi, “The Eye, Vision and Oph- 
thalmology on Postage Stamps.” 

The instrument portion is difficult to classify. 
Many early instruments are illustated, but 
omissions are conspicuous. The indirect oph- 
thalmoscope is mentioned in the legend to a 


single figure but not further described. The 
description of optotypes does not mention 
Snellen, or Jaeger. Many of the references are 
secondary. The figures are numerous and ex- 
cellent, but there is no indication of their 
source. The references, mainly from German 
sources, do not provide the titles. 

The postage stamp section by Blodi is origi- 
nal and excellent. Blodi, in his preface, credits 
the 1972 Academy exhibit by Dr. R. T. Rank of 
Milwaukee as attracting his attention and imag- 
ination to the topic. The volume covers many 
aspects of ophthalmology beginning with 
stamps issued to honor ophthalmologists, con- 
tinuing through early practitioners, those who 
became famous in other fields, scientists who 
contibuted substantially to the field, ocular 
diseases, their diagnoses and treatment, oph- 
thalmological congresses, rehabilitation of the 
blind, prevention of blindness, the blind, the 
one-eyed, mythology and religion, fine arts, 
visual aids and protection of the eye, and the 
eye as a symbol. 

Generally the section is arranged with figures 
on the verso page and descriptions of the 
stamps on the facing page. Many of the stamps 
have their Scott Catalog number listed. The 
concept and descriptions reflect Blodi’s high 
scholarship, broad interests, exceptional ener- 
gy, and linguistic skills. It provides an unusu- 
ally entertaining volume. 





Evoked Potentials. Edited by Roger Q. Cracco 
and Ivan Bodis-Wollner. New York, Alan R. Liss, 
Inc., 1986. 564 pages, index, illustrated. $96 


Reviewed by D. REGAN 
Halifax, Canada 


Modern technology has provided the oph- 
thalmologist with several effective means of 
examining structural damage to the retina and 
visual pathway, but the investigation of func- 
tional abnormality remains, by and large, the 
uncertain province of subject report. A major 
attraction of the evoked potential technique is 
that it offers objective measurements of the 
functional status of the retina and visual path- 
way. 

Evoked potentials are the electrical responses 
of the peripheral and central nervous systems 
to visual, auditory, tactile, and other forms of 
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sensory stimulation. The term has also come to 
include the electrical activities of the brain 
associated with preparation for motor action 
and neural activities associated with the evalu- 
ation of sensory stimuli. 

This book is a collection of brief reviews that 
cover virtually the entire field of clinically rele- 
vant human electrophysiology; 19 of the 49 
chapters are of direct interest to ophthalmolo- 
gists. 

There has, perhaps, been undue emphasis on 
the applications of evoked potentials in the 
management of individual patients. Although 
the technique is widely used as an aid in the 
diagnosis of multiple sclerosis and seems to be 
valuable in the prognosis of vitreous surgery 
and in surgical monitoring, its chief value in 
ophthalmology may well be in clinical research 
into the mechanisms of visual disorders. The 
evoked potential technique can bring to bear on 
human visual disorders rapidly growing 
knowledge of cellular and neurochemical proc- 
esses in animal eyes and visual pathways. Ac- 
cordingly, a section of this book is devoted to 
visual neurochemistry and to the relationship 
between retinal dopaminergic abnormality and 
the discovery, originally made by visual- 
evoked potential recording, of visual abnormal- 
ities in patients with Parkinson’s disease. A 
second example of a human visual abnormality 
that was originally demonstrated by visual- 
evoked potential recording is also reviewed: 
retinal axons from an area of retina extending 
from the fovea to about 20 degrees eccentricity 
project to the “wrong” hemisphere in albinos. 
The use of pattern electroretinogram and 
evoked potential in glaucoma research to inves- 
tigate subtle visual pathophysiology that does 
not seem to show in the clinical visual field is 
complemented by chapters on the sources of 
the pattern electroretinogram and the cortical 
visual-evoked potential. Further, Bodis- 
Wollner’s introductory chapter details how 
evoked potentials can be used functionally to 
“dissect” the visual pathway into separate sub- 
units for pattern, flicker, stereoscopic depth, 
motion, and so on. 

A particular strength of the evoked potential 
and electroretinogram techniques, reviewed by 
Sokol, is in assessing visual function in 
preverbal infants and neonates. For example, 
evoked potential recording has been used to 
monitor occlusion therapy after early surgery 
for congenital cataract, and to identify visual 
function in behaviorally blind infants. 

Reviews that are more directly related to 
patient management include Sherman’s and 
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Siegel and Kupersmith’s chapters on electroret- 
inogram and evoked potential on the evalua- 
tion of retinal and optic nerve pathophysiolo- 
gy. Blumhardt’s excellent chapter on the 
visual-evoked potential as a diagnostic aid in 
multiple sclerosis is complemented by a review 
of visual-evoked potential in animal models of 
demyelination. 

The editors are to be congratulated on put- 
ting together this coherent collection of re- 
views. All 49 chapters are carefully and con- 
cisely written, and are remarkably free from 
errors. Several chapters are excellent. This is 
the best and most up-to-date book available on 
clinically relevant human electrophysiology. 


Automated Visual Field Testing. By David E. 
Silverstone, M.D., and Joy Hirsh, Ph.D. Norwalk, 
Appleton-Century-Crofts, 1986. 308 pages, 
index, illustrated. $45 


Reviewed by STEPHEN M. DRANCE 
Vancouver, British Columbia, Canada 


Drs. Silverstone and Hirsh have attempted to 
present automated perimetry in its simplest 
form in order to introduce the uninitiated as 
well as the initiated reader to this more exact- 
ing form of perimetry. They have succeeded in 
presenting the basic principles of the physics of 
light and vision in an interesting and practical 
way and have made the concepts both readable 
and clearly understandable. The evolution of 
perimetry is traced and the reader is intro- 
duced to the concepts of automatic visual field 
testing, describing both the hardware and soft- 
ware of the many new devices. Much of the 
book is devoted to the analysis of the visual 
field and how to interpret the visual field. To 
this end they developed a delightfully simple 
“wander” approach to make sure that nothing 
is missed. The visual fields of glaucoma and 
neurologic disease are treated at great length. 
A section on the effects of the opacities of the 
media and diseases of the retina and choroid on 
the visual field are also provided. The book is 
well illustrated and the illustrative examples 
are well chosen. There are obviously minor 
errors in the text but they are trivial and most 
readers will spot them easily. It would have 
been nice if there had been more emphasis on 
the long-term fluctuation of the visual field as 
this presents difficulties with regard to evaluat- 
ing field progression and improvement. While 
the use of Program Delta is shown, it is not 
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emphasized that the best way of obviating 
long-term fluctuation is to compare statistically 
a number of earlier fields with a number of later 
fields especially in a disease such as chronic 
open-angle glaucoma when field changes are 
not dramatic. 

This is a readable, factual book on automatic 
perimetry that can be unreservedly recom- 
mended to the learner, to the perimetrist, and 
to ophthalmologists who have to interpret the 
mass of information now appearing from the 
automatic perimeters. The book is one of the 
best texts in this area currently available. 
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The Retina. A Model for Cell Biology Studies. 
Part Il. Edited by Ruben Adler and Debora Far- 
ber. Orlando, Academic Press, Inc., 1986. 384 
pages, index, illustrated. $60 


Seven substantial reviews of topics in retinal 
cell biology. 


Correction 


In the letter, “HLA antigens in Fuchs’ heterochromic iridocyclitis’ by Marc De Bruyere, 
Jean-Paul Dernouchamps, and Gerard Sokal (Am. J. Ophthalmol. 102:392, September 
1986), the corrected P value for HLA-DRW53 should be .03 not ee 


ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


American Journal of Medicine 


Lyme disease associated with optic neuropa- 
thy. Schechter, S.L. (8218 Wisconsin Ave., 
P-14, Bethesda, MD 20814). Am. J. Med. 81:143, 
1986. 


Lyme disease is a spirochete-caused infection 
that usually results from a tick bite. The initial 
symptoms include a febrile illness with a gener- 
alized rash following a tick bite. There may also 
be myalgia and arthralgia. Weeks to months 
later neurologic and cardiac involvement devel- 
ops. The neurologic triad includes meningitis, 
cranial neuritis, and radiculoneuritis. A third 
stage appears as arthritis from weeks to years 
later. The patient described here had numerous 
tick bites and developed a classic picture of 
ischemic optic neuropathy: papillitis, normal 
pupillary reflex, an altitudinal visual field de- 
fect, and an increased erythrocyte sedimenta- 
tion rate. However, results of a temporal biop- 
sy were negative. The patient was treated with 
100 mg of prednisone daily; three weeks after 
onset in one eye an identical defect occurred in 
the second eye. The diagnosis of Lyme disease 
was then considered since obliterative endarte- 
ritis had been reported. Evidence for the spiro- 
chete Borrelia burgdorferi being the cause of the 
optic neuritis was borne out by a reduction in 
the sedimentation rate and the patient’s im- 
provement after the administration of large 
doses of penicillin. A serologic test for Lyme 
disease was positive and the diagnosis was 
subsequently confirmed by an enzyme-linked 
immunosorbent assay, found to be markedly 
positive. Lyme disease must be added to the 
differential diagnosis of optic neuropathy. (10 
references)—David Shoch 


American Journal of Pathology 


Differentiation of human retinoblastoma in vitro 
into cell types with characteristics observed 
in embryonal or mature retina. Tsokos, M., 
Kyritsis, A. P., Chader, G. J., Triche, T. J. (Lab. 
Pathol., Natl. Cancer Inst., Natl. Inst. Health, 
Bldg. 10, Room 2A-10, Bethesda, MD 20892). 
Am. J. Pathol. 123:542, 1986. 
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The retinoblastoma cell has long been as- 
sumed to be a photoreceptor cell gone astray. 
Recently the theory has been proposed that the 
retinoblastoma cell derives from a primitive 
multipotential retinal cell that can form other 
tissues. To test this hypothesis the cells of a 
specific retinoblastoma cell line (Y-79) were 
studied in suspension and monolayer cultures 
and in the presence or absence of differentiat- 
ing agents. The cells were studied for morpho- 
logic changes with electron microscopy and 
with immunohistochemistry for detection of 
myelin basic protein and for the presence of 
catecholamines. The treated cells exhibited 
morphologic characteristics of photoreceptors, 
conventional neurons, and glial cells. In- 
creased formaldehyde-induced fluorescence in- 
dicated the presence of catecholamines. Myelin 
basic protein was also found. Even in serum- 
free medium without differentiating agents 
there were similar changes although less 
marked. This finding confirms the concept that 
the human retinoblastoma cell originates from 
a primitive neuroectodermal multipotential cell 
that may become either a photoreceptor, 
amacrine cell, ganglion cell, or Miller cell. 
Further, it was found that these cells can inter- 
act ina fashion that recapitulates normal struc- 
tures such as the outer limiting membrane. The 
finding of myelin basic protein indicates that 
the primitive cell can differentiate into a glial 
type cell. (10 figures, 1 table, 45 references)— 
David Shoch 


Anaesthesia 


Ventilation and the oculocardiac reflex. 
Mirakhur, R. K., Shepherd, W. F. I., and Jones, 
C. J. (Dept. Clin. Anesthesia, Royal Victoria 
Hosp., Grosvenor Rd., Belfast B112 6BA, Ire- 
land). Anaesthesia 41:825, 1986. 


One of the complications of surgery on the 
extraocular muscles is a sudden bradycardia. 
To evaluate the role of controlled ventilation 
and anticholinergic drugs a prospective ran- 
domized study was carried out on 100 children. 
One group was randomly assigned to a sponta- 
neously breathing group and a second group of 
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50 was ventilated. Half the patients in each 
group received glycopyrronium (an atropine- 
like drug) intravenously at the time of induc- 
tion of the anesthesia. All the ventilated pa- 
tients showed a fall in heart rate of 20% or 
more, whereas only 72% of those in the sponta- 
neously breathing groups demonstrated such a 
decrease in heart rate. Conversely, a marked 
decrease in the incidence of positive oculocar- 
diac reflex occurred in the patients receiving 
the anticholinergic drug. Controlled ventila- 
tion is apparently of no value as a preventive 
measure against the slowing of the heart in 
strabismus patients, and prophylaxis is best 
achieved with the use of an intravenous anti- 
cholinergic agent at the time of induction of 
anesthesia. (2 tables, 13 references)—David 
Shoch 


Archives of Diseases in Childhood 


Retinopathy of prematurity: age at onset. 
Fielder, A. R., Ng, Y. K., and Levene, M. |. (Dept. 
Ophthalmol., Clinical Sci. Bldg., Leicester Royal 
Infirm., P.O. Box 65, Leicester LE2 7LX). Arch. 
Dis. Child. 61:774, 1986. 


Retinopathy of prematurity continues to 
occur despite attempts to control the environ- 
ment of premature infants. The precise date of 
the onset of retinopathy has not been studied 
because the diagnosis is made after onset. The 
authors, therefore, collected a series of patients 
Who had ocular examinations that showed nor- 
mal retinas at one point and at a later examina- 
tion showed retinopathy of prematurity. The 
median postnatal age at which acute retinopa- 
thy was first seen was longer for the infants 
who were less than 28 weeks gestational age 
than those over 28 weeks. Similar results were 
obtained when the infants were grouped ac- 
cording to birth weight. Using postmenstrual 
age as the variable, the first signs of retinopa- 
thy were seen over a fairly narrow age range; 
86% of the infants developed retinopathy be- 
tween 32 %2 and 38 ¥2 weeks of age. This 
suggests that age (but not the occurrence of 
severity) at which retinopathy is first seen is 
controlled predominantly by stage of develop- 
ment rather than by external events. (4 figures, 
14 references)—David Shoch 


Chlamydia trachomatis as a cause of neonatal 
conjunctivitis. Barry, W.C., Teare, E.L., 


Uttley, A. H. C., Wilson, S. A., McManus, T. J., 
Lim, K. S., Gamsu, H., and Price, J. F. (Public 
Health Lab., Dulwich Hosp., East Dulwich Grove, 
London SE2 8QF, England). Arch. Dis. Child. 
61:797, 1986. 


A gradual change has taken place world wide 
in the etiologic agent of neonatal conjunctivitis. 
Chlamydial infection now appears to be the 
cause in more than 50% of the cases of neonatal 
conjunctivitis. This change may be caused by 
an increase in the genital infection rate with 
this organism. It may also be that detection is 
now easier with the use of immunofluores- 
cence. This test can be done rapidly while the 
infant is still in the hospital, in contrast to the 
two to three days required for cultures. Rapid 
identification before discharge of infants will 
avoid delay in beginning treatment and the loss 
of patients to follow-up. The infection is usual- 
ly acquired by passage through the birth canal 
of an infected mother. The present report in- 
cludes seven cases of infants born by cesarean 
section who had swabs positive for C. trachoma- 
tis. Four of these cesarean sections were per- 
formed electively before onset of labor and 
membrane rupture. One can only assume that 
there was an ascending infection present. (1 
table, 7 references)—David Shoch 


Archives of Neurology 


Permanent visual impairment in childhood 
pseudotumor cerebri. Lessell, S., and Rosman, 
N. P. (243 Charles St., Boston, MA 02114). Arch. 
Neurol. 43:801, 1986. 


Pseudotumor cerebri has serious visual con- 
sequences and in many series 25% of those 
affected had permanent visual loss. However, 
it has been thought that this poor prognosis of 
vision did not occur in children. The authors 
dispute this hypothesis and to that end collect- 
ed five cases of pseudotumor cerebri occurring 
in children and adolescents. In all five there 
was some impairment of vision at the time of 
diagnosis and in two further visual failure de- 
veloped. There is also a marked potential for 
return of vision in these children if the intracra- 
nial pressure is reduced. (4 figures, 19 
references)—David Shoch 


Archives of Surgery 


Noninvasive conjunctival oxygen monitoring 
during carotid endarterectomy. Kram, H. B., 
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Shoemaker, W. C., Bratanow, N., Appel, P. L., 
Sterline, R. P., and Fleming, A. W. (1000 W. 
Carson St., Torrance, CA 90509). Arch. Surg. 
121:914, 1986. 


Oxygen-pressure sensors have been devel- 
oped for the skin but are not totally satisfactory 
because of the dense stratum corneum that 
overlies the capillaries. Recently a conjunctival 
oxygen-pressure sensor has been developed 
that can continuously and noninvasively moni- 
tor tissue oxygenation in the eye. This type of 
sensor is an advantage over skin sensors be- 
cause it assesses the internal carotid artery’s 
contribution to the brain, it is readily accessi- 
ble. Because the capillary bed is near the sur- 
face it does not have a stratum corneum to 
interfere with the oxygen diffusion. The au- 
thors used this new device to measure oxygen 
tension during carotid endarterectomy and 
they found that the conjunctival oxygen con- 
centration accurately tracks brain perfusion 
during periods of carotid artery occlusion. Re- 
duced conjunctival oxygen tension was demon- 
strated with systemic hypertension and carotid 
artery clamping. The monitoring of the con- 
junctival oxygen tension is noninvasive and 
provides valuable information on the effective- 
ness of carotid oxygen transport. (5 figures, 1 
table, 14 references)—David Shoch 


Arthritis and Rheumatism 


The relationship between ocular and articular 
disease activity in children with juvenile rheu- 
matoid arthritis and associated uveitis. 
Rosenberg, A.M., and Oen, K.G. (Pediatr. 
Rheum. Dis. Res. Lab., Dept. Pediatr., Univ. 
Hosp., Saskatoon, Saskatchewan, Canada 
S7N 0X0). Arthritis Rheum. 29:797, 1986. 


One of the most debilitating complications of 
juvenile rheumatoid arthritis is a chronic ante- 
rior uveitis. The incidence of uveitis appears to 
be greatest in young girls and particularly in 
those with pauciarticular disease. Antinuclear 
antibodies are found significantly more fre- 
quently among children with complicating uve- 
itis than among those with only the arthritic 
disease. The authors examined 35 children with 
both juvenile rheumatoid arthritis and uveitis 
in order to establish a pattern in development 
of uveitis. They found that the onset of uveitis 
in most cases follows the onset of the arthritis 
by one to six years. However, in approximately 
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5%, ocular findings antedated joint manifesta- 
tions by six months to one year. In reviewing 
their own series and several others the authors 
found that in about 80% of the cases the uveitis 
and the arthritis were diagnosed at different 
times. Conversely, the uveitis is frequently 
insidious and only found when a careful search 
is made by slit-lamp biomicroscopy. The course 
of the two processes is also different, and one is 
frequently active without the other. This would 
seem to indicate that the etiologic factor in the 
pathogenesis leading to the initiation and re- 
currence of activity is different. (1 table, 6 
references)—David Shoch 


Australian and New Zealand 
Journal of Ophthalmology 


Basic aspects and practical considérations in 
retinal detachment surgery. Foulds, W. S. 
(Tennent Inst. Ophthalmol., Glasgow, G116NT, 
Scotland). Aust. N.Z. J. Ophthalmol. 14:113, 
1986. 


Retinal attachment depends on anatomic fac- 
tors such as interdigitation of the receptor cells 
with the pigment epithelium, and pressure 
factors such as the movement of water from the 
vitreous to the choroid in the presence of intact 
posterior blood-ocular barrier. Intact cortical 
vitreous is important for retinal reattachment. 
Vitreous abnormalities demand vitreous sur- 
gery and the use of vitreous substitutes. Silj- 
cone oil tamponades retinal breaks but also 
reduces transretinal water movement. (4 fig- 
ures, 19 references)—Ronald Lowe 


British Journal of Ophthalmology 


A comparative study of corneal incisions in- 
duced by diamond and steel knives and two 
ultraviolet radiations from an excimer laser. 
Marshall, J., Trokel, S., Rothery, S., and 
Krueger, R. R. (Inst. Ophthalmol., Judd St., Lon- 
don WC1H 9QS, England). Br. J. Ophthalmol. 
70:482, 1986. 


When two atoms of an inert gas are bound in 
a highly excited state with atoms of halogen to 
form a temporary association as a diatomic rare 
gas, halide, the term excited dimer is applied to 
the inert gases. The first two syllables of excited 
and the last syllable of dimers are combined to 
create the word excimer. The decay of the 
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unstable diatomic rare gas halide is accompa- 
nied by the emission of a highly energetic 
photon of ultraviolet light. The emission wave- 
length is determined by a specific energy tran- 
sition characteristic of particular gases used to 
fill the lasing cavity. For example, the emission 
for argon fluoride occurs at 193 nm and that for 
krypton fluoride at 248 nm. The authors stud- 
ied corneal incisions made in rabbit eyes at 
these two frequencies and compared them with 
the structure of incisions produced by diamond 
and steel knives. The study showed that the 
ablation induced by the excimer laser results 
from highly localized photochemical reactions. 
The incisions made by the various techniques 
all seemed to be about the same but the lesion 
produced by the laser at 248 nm created a 
marked loss of endothelial cells. This also oc- 
curred with the laser tuned to 193 nm but this 
was less marked. The loss of endothelial cells 
occurred when the incisions were within 40 um 
of Descemet’s membrane. (9 figures, 32 
references)—David Shoch 


Contrast sensitivity versus visual acuity in reti- 
nal disease. Marmor, M. F. (Div. Ophthalmol., 
Stanford Univ. Med. Ctr., Stanford, CA 94305). 
Br. J. Ophthalmol. 70:553, 1986. 


A large group of individuals with retinal 
disease were tested prospectively for contrast 
sensitivity by means of Arden gratings. A sub- 
group of 19 were also tested with the Nicolet 
automated television system. Individuals with 
macular or peripheral dystrophy showed a gen- 
eral reduction in contrast sensitivity as visual 
acuity decreased. The loss of contrast sensitivi- 
ty was more prominent for high spatial fre- 
quencies (6.4 cycles per degree) than for low 
ones (0.2 cycles per degree). Similar results 
were obtained for patients with achromatopsia 
and congenital stationary night blindness. Pa- 
tients with functional complaints, but no or- 
ganic basis for decreased acuity, showed great- 
er scatter in their test scores. The Nicolet 
results showed somewhat smoother curves, 
but were no more specific in separating normal- 
ity from abnormality. Contrast sensitivity test- 
ing was not specific for the retinal disease 
entities considered, but may be useful in re- 
cording a degree of retinal damage and a de- 
gree of functional visual disability. Contrast 
sensitivity appeared to be reduced whenever 
acuity was reduced, so that a distinction could 


be made between patients having a loss of 
contrast beyond the expectations for their level 
of acuity and those in whom a loss of contrast 
simply corroborates the reduction of acuity. (7 
figures, 1 table, 15 references)—Author’s ab- 
stract 


Clinical Genetics 


Segregation analysis of brown oculocutaneous 
albinism. King, R. A., and Rich, S. S. (Box 485, 
University of Minnesota Hosp., Minneapolis, MN 
55455). Clin. Genet. 29:496, 1986. 


A special type of albinism has been described 
in black individuals that is characterized by 
light brown skin, light brown hair, blue to 
brown irides, nystagmus, and reduced visual 
acuity. This is labelled brown oculocutaneous 
albinism. The authors studied 18 families con- 
taining 40 individuals with brown oculocuta- 
neous albinism in the East Central region of 
Nigeria. Genetic study disclosed that brown 
oculocutaneous albinism is transmitted by an 
autosomal recessive inheritance, which sug- 
gests an enzyme defect but the responsible 
enzyme is unknown. Tyrosinase activity is nor- 
mal. Recent studies suggest that there is enzy- 
matic control of the distal eumelanin pathway, 
and the authors believed this is the most likely 
location for the block in melanin synthesis in 
brown oculocutaneous albinism. (1 figure, 1 
table, 7 references)—David Shoch 


Diabetes 


Retinopathy in older type II diabetics. Associa- 
tion with glucose control. Nathan. D. M., 
Singer, D. E., Godine, J. E., Harrington, C. H., 
and Perlmuter, L. C. (Diabetes Unit, Massachu- 
setts Gen. Hosp., Boston, MA 02114). Diabetes 
35:797, 1986. 


Various studies seem to indicate that there is 
a correlation between diabetic control and 
microvascular complications in insulin-depen- 
dent diabetics. However, non-insulin depen- 
dent diabetics over the age of 55 represent 
about 80% of the total diabetic population and 
they develop retinopathy with a frequency sim- 
ilar to type I patients with equal duration dia- 
betes. The authors therefore investigated a 
group of non-insulin dependent diabetics and 
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studied the prevalence of retinopathy in associ- 
ation with risk factors in a population 55 to 75 
years of age. Their analysis shows that the 
duration of diabetes and hemoglobin A concen- 
tration were the two major predictors of the 
prevalence of retinopathy. Duration effect was 
seen after ten years of diabetes, whereas hemo- 
globin A effect was linear over the entire range. 
Hypertension, which is apparently a risk factor 
for microvascular disease in younger diabetics, 
is not associated with retinopathy in the older 
non-insulin dependent group. The duration 
and hemoglobin A concentration are significant 
determinants of retinopathy even after taking 
age and blood pressure into account. Thus 
there seems to be a rational basis for metabolic 
control to prevent retinopathy in the elderly 
type II diabetic population. (3 figures, 2 tables, 
25 references)—David Shoch 


Journal of Investigative 
Dermatology 


8-Methoxypsoralen levels in blood of vitiligo 
patients and in skin, ophthalmic fluids, and 
ocular tissues of the guinea pig. Chakrabarti, 
S. G., Halder, R. M., Johnson, B. A., Minus, 
H. R., Pradhan, T. K., and Kenney, J. A. (Dept. 
Dermatol., Howard Univ. Hosp., 2041 Georgia 
Ave., N.W., Washington, D.C. 20060). J. Invest. 
Dermatol. 87:276, 1986. 


A successful treatment for vitiligo is the use 
of 8-methoxypsoralen combined with high in- 
tensity long-wave ultraviolet radiation. If less 
than 20% of the body surface is involved topical 
8-methoxypsoralen is used. If over 20% is in- 
volved then the methoxypsoralen is given oral- 
ly. The authors found enormous variations in 
the blood levels of methoxypsoralen in patients 
one to three hours after the oral administration 
of the drug. To determine the distribution of 
the drug, tissue levels were determined in the 
guinea pig after administration of methoxy- 
psoralen. Two hours after administration the 
greatest concentration was found in the aque- 
ous humor, followed by the retina, the lens, 
and the epidermis. Thus, because the concen- 
tration of methoxypsoralen in the eyes is so 
great it is essential that after psoralen treat- 
ment patients be protected from exposure to 
sunlight. (4 tables, 38 references)—David 
Shoch 


Journal of Neurology, 
Neurosurgery and Psychiatry 


Optic neuropathy in sarcoidosis. Graham, E. M., 
Ellis, C. J. K., Sanders, M. D., and McDonald, 
W. I. (Dept. Neuro-ophthalmol., The National 
Hosp., Queen Sq., London, WC1N 3BG, United 
Kingdom). J. Neurol. Neurosurg. Psychiatry 
49:756, 1986. 


It has been estimated that ocular involvement 
occurs in 25% of patients with sarcoidosis but 
involvement of the optic nerve is unusual. The 
involvement may be the result of a granuloma 
of the optic nerve or compression of the optic 
nerve by an intracranial sarcoid mass. Isolated 
optic nerve disease without associated intraoc- 
ular inflammatory disease or extensive disease 
of the central nervous system is rare. The au- 
thors have collected data on five such patients. 
Of the five patients, three had acute or sub- 
acute painful visual loss while two showed a 
painless visual failure. The two patients who 
showed the painless visual failure had granulo- 
mas and some enlargement of the nerve on 
computed tomography and enlargement of the 
optic foramen. The three patients with acute 
onset had almost a demyelinating type of pic- 
ture and demyelinating disease cannot be ruled 
out. The visual loss responded rapidly to corti- 
costeroids but corticosteroid dependence de- 
veloped in all three patients. (10 figures, 1 
table, 26 references)—David Shoch 


Nature 


Functions of the on and off channels of the 
visual system. Schiller, P. H., Sandell, J. H., 
and Maunsell, J. H. R. (Whitaker College, Mas- 
sachusetts Inst. of Technology, Cambridge, MA 
02139). Nature 322:824, 1986. 


Parallel systems running from the retina to 
the cortex serve different functions such as 
contrast, color, shape, movement, and the like. 
Each of these parallel channels appears to have 
an on and off system that originates at the 
bipolar cell level. A compound has been found 
that inhibits only the on center ganglion cells 
but not the off center. When this drug is inject- 
ed into the vitreous it interferes markedly with 
the ability of trained rhesus monkeys to detect 
contrast. It does not interfere with the other 
functions. There was only mild interference 
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with shape, color, flicker, movement, and ster- 
eographic images but a pronounced loss in 
contrast sensitivity. This would seem to indi- 
cate that the mammalian visual system has on 
and off channels to transmit incremental and 
decremental light stimuli rapidly and thus to 
facilitate high contrast sensitivity. (2 figures, 12 
references)—David Shoch 


Oncology 


Adjuvant chemotherapy in ocular malignant 
melanoma. Sellami, M., Weil, M., Dhermy, P., 
Aron-Rosa, D., and Jacquillat, C. (Service du 
Professeur Claude Jaquillat, Hôpital de la Sal- 
pêtriere, 47, Boulevard de l'Hôpital, F-75651 
Paris Cedex 13, France). Oncology 43:221, 
1986. 


A review of the literature states that after 
enucleation for ocular malignant melanoma ap- 
proximately half the patients are disease-free at 
the end of five years. The average time for the 
appearance of metastases appears to be about 
30 months. The authors thought that the addi- 
tion of adjuvant chemotherapy to all patients 
after enucleation might improve these figures. 
They therefore treated 20 patients with intrave- 
nous vinblastine, thiotepa, methotrexate, and 
deticene. Additionally, the patients received 
oral procarbazine on days 1 and 7. This routine 
was repeated every two weeks for 12 weeks, 
then every four weeks for 15 months. Nineteen 
patients were started on this chemotherapy 
during the month following enucleation and 
one patient a year after enucleation. The 
follow-up averaged six years and 17 patients 
(80%) were disease-free. Three patients devel- 
oped hepatic metastases at two years. The im- 
provement therefore appears to be from 55% to 
80% but this may not be significant statistically 
and the only way that the true value of this 
treatment can be measured is with a prospec- 
tive random study. (2 figures, 3 tables, 18 
references)—David Shoch 


Transplantation Proceedings 


Is proliferative diabetic retinopathy an indica- 
tion for pancreatic transplantation? Kampik, 
A., and Ulbig, M. (Augenklinik der Universitat 
Munchen, Mathildenstrasse 8.8, München 2, 
Federal Republic of Germany). Transplant. Proc. 
18:62, 1986. 


The authors performed combined pancreas 
and kidney transplants in 16 diabetic patients, 
15 of whom had marked proliferative diabetic 
retinopathy. The l6th showed ischemia but no 
proliferation. The follow-up time varied from 
nine to 52 months. The authors believe that in 
general the patients benefited from the treat- 
ment. About half had improved visual acuity, 
Six stabilized, and only one showed a tempo- 
rary deterioration. The proliferative process 
seemed to stabilize in 14 of the 16 patients, 
while two showed progression of the prolifera- 
tive process. Since the natural course of prolif- 
erative diabetic retinopathy is progression the 
authors conclude that the treatment is a benefit 
but they cannot rule out that it was the kidney 
transplant rather than the pancreatic transplant 
which was the beneficial agent. A definitive 
answer will have to await a well designed 
prospective study with the patients randomly 
assigned to three groups, one with no surgical 
interference, the second with kidney trans- 
plant only, and a third with combined pancre- 
atic and kidney transplants. (1 table, 8 
references)—David Shoch 


Vision Research 


The development of visual acuity in normal 
fullterm and preterm infants. Duin. J., and 
Mohn, G. (Dept. Physiol. |, Erasmus Univ. Rot- 
terdam, 3000 DR Rotterdam, The Netherlands). 
Vision Res. 26:909, 1986. 


The authors evaluated the visual acuity in 91 
fullterm infants and 36 preterm infants with 
minimal perinatal complications by a forced- 
choice preferential looking technique. The tar- 
gets were composed of gratings ranging from 
0.2 to 24 cycles/degree and were used at a 
standard distance. Testing period was from 
approximately 6 weeks to 64 weeks of age. 
Visual acuity in the preterm infants lagged 
behind that in the fullterm infants up to the age 
of about 8 months if the age was calculated 
from birth, and then reached equal levels. 
When the age was corrected for prematurity, 
visual acuities in the two groups were similar in 
all ages. Mean preterm visual acuity was slight- 
ly higher than in the fullterm infants. The 
results suggest that early visual experience 
may lead to a slight acceleration of the develop- 
ment of behavioral visual acuity. (3 figures, 41 
references)—David Shoch 
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Send News Items double-spaced to 
News Editor 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 


For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


World Congress on the Cornea III 


The Castroviejo Society will sponsor the 
World Congress on the Cornea III, April 26-May 
1, 1987, in Washington, D.C. The registration 
fee is $350 and registration is limited to 500. For 
further information, write Thomas M. Driscoll, 
Thomas M. Driscoll, Inc., Conference Manage- 
ment, 520 N. Capitol St., N.W., Washington, 
D.C. 20001. 


Third International Symposium on Current 
Topics on Infectious Diseases 


The University of California, San Francisco, 
will sponsor the Third International Symposi- 
um on Current Topics on Infectious Diseases, 
Feb. 8-15, 1987, in Davos, Switzerland. For 
further information, write Continuing Educa- 
tion S/P, Room S-926/Box 0446, University of 
California, San Francisco, CA 94143. 


Intercapsula 88 


Intercapsula 88, a live-surgery and symposi- 
um on implantation within the capsule, will be 
held June 3 and 4, 1988, in Liege, Belgium. For 
further information, write Secretariat du Dr. 
Galand, Clinique Sainte Rosalie, 72 rue des 
Wallons, B—4000, Liege, Belgium. 


Pacific Coast Oto-Ophthalmological 
Society: 71st Annual Meeting 


The Pacific Coast Oto-Ophthalmological So- 
ciety will hold its 71st Annual Meeting, June 28 
to July 2, 1987, in Seattle, Washington. For 
further information, write Mireya A. Jones, 
PCOOS Manager, 1613 Chelsea Rd., Suite 220, 
San Marino, CA 91108. 


Colorado Ophthalmological Society: 1987 
Meetings 


The Annual Midwinter Seminar of the Colo- 
rado Ophthalmological Society will be held Jan. 
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31-Feb. 4, 1987, in Vail, Colorado. The 72nd 
Annual Summer Meeting will be held July 1-5, 
1987, in Vail, Colorado. For further informa- 
tion, write Carol Goddard, Colorado Ophthal- 
mological Society, P.O. Box 4834, Englewood, 
CO 80155. 


Duke University Eye Center: International 
Vitreoretinal Surgery Symposium 


Duke University Eye Center will sponsor an 
International Vitreoretinal Surgery Symposi- 
um, Jan. 10-17, 1987, in Cairo, Egypt. For 
further information, write Omar Rashed, 
M.D., 54 El-Thawva St., Heliopolis, Cairo, 


Egypt. 


Johns Hopkins Hospital: 17th Anniversary 
Meeting of the Retinal Vascular Center 


The Wilmer Institute of Johns Hopkins Hos- 
pital will sponsor the 17th Anniversary Meet- 
ing of the Retinal Vascular Center, May 22, 
1987, in Baltimore, Maryland. For further infor- 
mation, write Program Coordinator, Office of 
Continuing Education, Turner 22, 720 Rutland 
Ave., Baltimore, MD 21205. 


Letterman Army Medical Center: 5th Annual 
Tri-Service Current Concepts in Ocular 
Trauma Course 


The Letterman Army Medical Center will 
hold the 5th Annual Tri-Service Current Con- 
cepts in Ocular Trauma Course, Feb. 10-12, 
1987, in San Francisco, California. For further 
information, write Colonel Howard B. Cohen, 
M.D., LAMC, Department of Ophthalmology, 
Presidio of San Francisco, CA 94129. 


University of Louisville: Fifteenth Annual 
Townes Symposium 


The University of Louisville will present the 
15th Annual Townes Symposium, March 13-15, 
1987, addressing the topics of glaucoma, orbital 
disease, and orbital trauma, in Louisville, Ken- 
tucky. M. Bruce Shields will be the principal 
speaker. For further information, write Arthur 
H. Keeney, M.D., Department of Ophthalmol- 
ogy, 301 E. Walnut St., Louisville, KY 40202. 


University of Southern California: 
Ophthalmic Medical Assistant Programs 


The University of Southern California will 
sponsor an Ophthalmic Medical Assistant Pro- 
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gram, Jan. 28, 1987, in Los Angeles, California. 
For further information, write Beverly O’Brien, 
Coordinator, Continuing Medical Education, 
Estelle Doheny Foundation, 1355 San Pablo St., 
Los Angeles, CA 90033. 


University of Southern California: 
Refraction Techniques 


The University of Southern California will 
hold a course, Refraction Techniques, Feb. 25, 
1987, in Los Angeles, California. For further 
information, write Beverly O’Brien, Coordina- 
tor, Continuing Medical Education, Estelle 
Doheny Eye Foundation, 1355 San Pablo St., 
Los Angeles, CA 90033. 


University of South Florida: Fourth Annual 
Oculoplastic Cadaver Dissection Course 


The Fourth Annual Oculoplastic Cadaver 
Dissection Course will be held Feb. 26-28, 1987, 
at the University of South Florida College of 
Medicine, Tampa, Florida. The course director 
is J. Justin Older, M.D. For further information, 
write Roger J. Gstalder, M.D., Department of 
Ophthalmology, University of South Florida, 
College of Medicine, Box 21, 12901 N. 30th St., 
Tampa, FL 33612. 


University of Texas Hermann Eye Center: 
1987 Houston Ophthalmology Review 
Course 


The 1987 Houston Ophthalmology Review 
Course will be held March 2-7, 1987, in Hous- 
ton, Texas. For further information, write Jack 
T. Holladay, M.D. Course Director, Hermann 
Eye Center, Department of Ophthalmology, 
1203 Ross Sterling Ave., Houston, TX 77030. 


West Virginia Academy of Ophthalmology: 
40th Annual Spring Meeting 


The West Virginia Academy of Ophthalmolo- 
gy will hold its Annual Spring meeting April 
26-29, 1987, in White Sulphur Springs, West 
Virginia. For further information, write Samuel 
A. Strickland, M.D., West Virginia Academy of 
Ophthalmology, P.O. Box 3107, Charleston, 
WV 25331. 


National Society to Prevent Blindness: Eye 
Research Grants 


The National Society to Prevent Blindness 
has research funds available for small feasibili- 
ty studies that may lead to advances in blind- 
ness prevention. 

Grants not exceeding $10,000 a year are made 


for studies of eye function and disease and 
those that may improve diagnosis and treat- 
ment. Grants are made for a one-year period; 
renewal applications are considered for a sec- 
ond year only. 

The Society’s Committee on Basic and Clini- 
cal Research accepts and evaluates applications 
at any time and awards grants throughout the 
year. There is no deadline for submission of 
grant applications. 

Application forms for research projects and 
further information may be obtained by writing 
the Committee on Basic and Clinical Research, 
National Society to Prevent Blindness, 79 Madi- 
son Ave., New York, NY 10016. 


National Society to Prevent Blindness: 
Wellcome Research Fellowships 


Eric R. Mandel and John Sheppard have been 
awarded the Wellcome Research Fellowships in 
Ophthalmology, administered through the Na- 
tional Society to Prevent Blindness. Dr. Mandel 
will study corneal injury and healing using the 
excimer laser, while Dr. Sheppard will study 
the vaccination of mice with certain proteins 
from bacteria in order to better understand the 
body’s response to chlamydia infection. 

The one-year fellowships announced jointly 
by their sponsor, The Burroughs Wellcome 
Fund, and the Society, carry an award of 
$20,000 each. 


Multicenter Trial of Cryotherapy for 
Retinopathy of Prematurity 


The National Eye Institute is sponsoring a 
multicenter study of Retinopathy of Prematuri- 
ty which began in January, 1986. The study will 
both clarify the course of the disease and evalu- 
ate cryotherapy as an interdictory treatment. 
There are 23 participating Study Centers, in- 
cluding more than 70 hospitals. 

Premature infants who weigh less than 1,251 
g at birth and survive the first 28 days of life are 
eligible for the natural history study if they do 
not have any major ocular or systemic congeni- 
tal anomalies. Additionally, infants can be re- 
ferred into the cryotherapy trial if they meet the 
above criteria and have severe retinopathy of 
prematurity. For this trial, the protocol requires 
a threshold level of retinopathy of prematurity. 
This is defined as Stage 3+ of the International 
Classification of Retinopathy of Prematurity; 
that is, a raised ridge of tissue with the added 
ragged appearance of extraretinal fibrovascular 
proliferative tissue, as well as abnormal dila- 
tion and tortuosity of the posterior retinal ves- 
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sels. The ridge must involve at least 5 contig- 
uous clock hours of retina, or eight composite 
clock hours. Patients with a detached retina are 
ineligible for this cryotherapy trial. No patients 
receive cryotherapy to both eyes. 

To refer a qualified infant as a possible candi- 
date for cryotherapy, contact the nearest partic- 
ipating center. Ideally, the center should exam- 
ine the infant before the ROP actually reaches 
threshold severity. In evaluating cases for re- 
ferral, the study requires follow-up examina- 
tions and fundus photography at three and 12 
months after randomization. 

For further information, write Earl A. Palm- 


er, M.D., Study Chairman, Department of 
Ophthalmology, Oregon Health Sciences Uni- 
versity, 3181 S.W. Sam Jackson Park Rd., Port- 
land, OR 97201. 


Personal 


Gerald Westheimer 


Gerald Westheimer has won the Ludwig von 
Sallmann prize for significant contributions to 
vision research and ophthalmology. The award 
was presented at the International Congress for 
Eye Research. 









LM-6 Series 


Lensmeters 





LM-6 ES 
external single scale 


Topcon’s new LM-6 series of lensmeters 
offers you a choice of scale reading sys- 
tems in a line that fits your functional 
and economic needs. You'll notice some 
improvements that will make your pre- 
Cision readings smoother and simpler. 

From the LM-6 with internal single scale 
to the LM-6 ES with external single scale 
(with or without prism compensator) to 
the LM-6 ED external double scale, our 
new series embodies the versatility and 
value that have made Topcon a leader 
in lensmeters. 

All models feature the combined 
corona (dot) and conventional 





American-style cross line target to 
enhance lens measurement. A smoothly 
engineered marking system features 
wide separation 
and fine-tipped 
marking. The larger 
lens table and 
spring-loaded lens 
holding mechanism 
accommodates len- 
ses up to 90mm in 
diameter. There's a new soft rubber eye- 
cup and a new secure locking device 





LM-6 internal single scale 


on the prism 
compensator. 
A streamlined 
appearance 
and overall 
tooling 
complement 
the instrument's 
stability and 
smooth, positive feel. All models are 
equipped with a full vertical tilt up to 90 
degrees for contact lens work. The LM-6 
series lensmeters are available in black 
or light gray. 

Once you've chosen which type of 
scale reading system works best for you, 
choosing the brand of lensmeter is easy. 
Because measure for measure, Topcon 
out-reads the rest. 


Any way you read it, 


the new Topcon LM-6 Series 
more than measures up. 


PATOPCON 


A New World of Precision Optics 


65 West Century Road, Paramus, New Jersey 07652 (201) 261-9450. 


INDIT 


KEELER GIVES YOU THE CHOICE. 


Fison Spectacle Indirect All Pupil 


Since the delivery of the first Keeler’s innovative design We have combined new 
Fison Indirect in 1959, the gives you the convenience of technology and years of 
Fison has been a consistent a frame, the portability you experience to bring you a 
performer. The Fison with its want, and brilliant halogen remarkable new indirect 
powerful 22W light system illumination that delivers the ophthalmoscope, the All 
provides a clear bright retinal crisp retinal images you Pupil. A radical departure 
image. need. A 100-minute from traditional design, the 
powerpack clips onto your All Pupil performs anywhere, 
belt to give you the freedom any pupil, every time! The 
to perform an indirect exam lightest Keeler indirect ever, 
anywhere. the All Pupil is comfortable 
and convenient. A single © 
action lever lets you view the 
retina clearly and easily 
through any pupil down to 
Imm diameter. 
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THE 1987 DUKE 


ADVANCED VITREOUS SURGERY COURSE V 
April 9-11, 1987 
DUKE UNIVERSITY DURHAM, NORTH CAROLINA 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive 
discussion periods provided. 


GUEST FACULTY 
Gary Abrams, M.D. — Milwaukee, Wisconsin 
George Blankenship, M.D. — Miami, Florida 
Peter Campochiaro, M.D. — Charlottesville, Virginia 


Steve Charles, M.D. — Memphis, Tennessee 
David McLeod, M.D. — London, England 
Ronald Michels, M.D. — Baltimore, Maryland 
Yasuo Tano, M.D. — Osaka, Japan 
Relya Zivojnovic, M.D. — Rotterdam, Holland 


DUKE FACULTY 
Robert Machemer, M.D. Eugene DeJuan, M.D. 
Brooks W. McCuen, Il, M.D. Einar Stefansson, M.D. 


For registration and further information contact: 


CAROL VILAS, Duke Eye Center 
Box 3802, Durham, NC 27710 


(919) 684-6743 
Limited Registration Registration Fee $450 
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New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Contact Lenses 


Barnes-Hind, Inc. 

895 Kifer Rd. 

Sunnyvale, CA 94086 

Tel: 800-854-2852 (Nation) 
800-542-6062 (California) 





Barnes-Hind has introduced Hydrocurve Elite, an 
extended wear contact lens that actively resists pro- 
tein deposits on lenses. The resultant cleaner lens 
affords greater comfort and safety. Hydrocurve Elite 
offers features of both high- and low-water content 
lenses without their limitations. The Hydrocurve 
Elite, made froma surface modified Bufilcon A mate- 
rial with 55% water content, provides high oxygen 
transmission and actively resists protein deposits. 


loptex 

1301 Optical Dr. 
Azusa, CA 91702 
Tel: 818-969-6741 





IOPTEX TABOPTIC™ 


ore 


UVH304 UVH302 


loptex announced the addition of Modified-J and C 
Loop configurations to their TabOptic lens series. 
The TabOptic is available in three Ultra-C Loop 
(modified C) designs. All TabOptic lenses ‘are 
ultraviolet-absorbing. TabOptic lenses afford the pa- 
tient a full uncompromised 6-mm visual axis, elimi- 
nating the potential of glare caused by positioning 
holes impinging on the optical area. TabOptic lenses 
afford the surgeon ease of centration, with 0.3-mm 
positioning holes located at 12 o'clock and 6 o'clock. 
The surgeon can use the same incision as that used 
for any standard 6-mm optic, and forceps can be 
employed to grasp the tab rather than the optic when 
handling and inserting the lens. 

The Modified-J TabOptic will soon be available 
with an eyelet at the tip of the inferior loop. TabOptic 
lenses have been granted adjunct status and may be 
implanted by any approved investigator. 


> Tonometers 


Keeler Instruments, Inc. 

456 Parkway 

Broomall, PA 19008 

Tel: 800-523-5620 (Nation) 
215-353-4350 (Pennsylvania) 
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A Unique Draping Problem. 





his product was developed in cooperation with Robert H. Osher, M.D., Cincinnati Eye Institute. 








No two pair of eyes ar 
alike. This wide variet 
in eye anatomy can cr 
draping difficulties. 


To solve the dilemma. 
look to the common 
denominator.. .the 


new BARRIER* Phac 


Extracapsular Pack. 


This draping 

innovation features: 

E Customized fit for 
every patient 

m Ease of draping 

@ Effective fluid 
control 

u FABRIC 450* 


construction 


Reorder 1226 


For additional 
information contact 
your local SURGIKO! 
representative or call 
1-800-433-5009, in 
Texas call collect 
1-817-467-3555. 


SURGIKOS 


3 Vefanenallotseron 
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Keeler Instruments announced the introduction of 


its noncontact tonometer designed to provide no 
cross contamination, accurate objective results, fast 
and easy operation, and automatic alignment activa- 
tion. Keeler Pulsair’s automatic alignment/activation 
virtually eliminates user error and combines the 
noncontact design for patient safety. Pulsair is hand 
held and allows you to test the patient in any posi- 
tion. No chinrest is needed and the tabletop console 
can be wall mounted to save counter space. 


» Contact Lens Supplies 


Glasstech Products, Inc. 
13350-129 E. Telegraph Rd. 
Sante Fe Springs, CA 90670 
Tel: 213-944-9882 





Glasstech Products has just released a contact lens 
tray for the temporary storage and transfer of both 
hard and soft contact lenses. Vision-care practition- 
ers need a place to temporarily store their patient’s 
contact lenses in the examination room during con- 
tact lens fittings, follow ups, and routine check-ups; 
during insertion and removal training and lens-care 
instruction; and in demonstrating tinted contact 
lenses. This device is also available for purchase by 


patients. The Contact Lens Tray is made of easy-to- 
clean porcelain, and is convenient to use. It is avail- 
able in white, pink, and blue, and it can be personal- 
ized with a company name. 


Alcon Laboratories, Inc. 
P.O. Box 6600 

Fort Worth, TX 76115 
Tel: 800-451-3937 





Alcon Laboratories has introduced the Opti-Pure 
System and the Opti-Sept System, two new lens care 
systems which contain no sorbic acid, thimerosal, or 
papain. The Opti-Pure System for heat disinfection 
incorporates Opti-Pure Sterile Saline Solution, an 
aerosol unpreserved saline with two year expiry 
dating and the Opti-Heat Disinfection unit, a travel 
size heat unit. The Opti-Sept System incorporates 
Aosept as the disinfecting solution and Opti-Pure 
Sterile Saline Solution. Both systems include Opti- 
Clean II Daily Cleaner and Opti-Tears Soothing 
Drops preserved with non-sensitizing Polyquad, and 
Opti-Zyme Enzymatic Cleaner, which contains no 


papain. 


> Pharmaceuticals 


Allergan Pharmaceuticals, Inc. 
2525 DuPont Dr. 

Irvine, CA 92713 

Tel: 714-752-4500 


Allergan, Inc. has been licensed in the United 
States and Canada to develop and market ofloxacin 
for ophthalmic use. Ofloxacin is a new quinolone 
antibiotic from Daiichi Seiyaku Corporation, a Tokyo- 
based pharmaceutical company, and Santen Pharma- 
ceutical Co., Ltd., Allergan’s joint venture partner in 
Japan. Ofloxacin’s broad spectrum of activity should 
provide good control of conjunctivitis and other 
external eye infections. 
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more Phaco capability in 
your hands for less. 


Phaco made practical. Phaco made simple. 

® For small incision cataract surgery, ŒE Small, lightweight, autoclavable 

the United Sonics Phaco 3000 adapts handpiece. 

easily to the I/A of your choice.” E Disposable silicone infusion sleeve 

E Full Phaco emulsification capability and tubing jumper pak designed to 

for substantially less cost than other provide quick and easy operating room 

systems. set-up. 
€E DRG-responsive pricing on ®@ Reusable, thin-wall titanium needle 
disposables. for a sharper cutting edge and improved 

flow characteristics. 


Phaco made reliable. 

E Piezo-electric handpiece technology 
for an efficient 27 KHz operating 
frequency. 

E Increased stroke length. 


€E Automatic tuning circuitry 
constantly monitors and maintains 
ultrasonic power. 


E Less lens chatter, increased 
followability, and reduced ultrasonic time. 
Phaco made available. 

To have United Sonics arrange a 


surgical evaluation of the Phaco 3000 

for you, call United Sonics, toll free, 

at 1-800-874-1133 

(in New York, 516-434-8800), 

o ee UNITED SONICS 


180 Vanderbilt Motor Parkway, Hauppauge, NY 11788 


“Call United Sonics for information on the Phaco 3000 series system compatible with your I/A. The Phaco 3000 is compatible with: 
CooperVision’s Cavitron 6000, 6500, 7000, 7500, 8000; System VI™; and Ocutome® II—Coburn I&A—MID Labs/Alcon MVS 
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» Diagnostics 


InnoMed Corporation 
620 Lunar Ave. 

Brea, CA 92621 

Tel: 714-990-5740 


InnoMed Corporation has introduced the Red Re- 
flex fixation device for the Terry Keratometer and 
Wild Microscope. The Terry Keratometer can now 
accomodate both the 175-mm standard objective lens 
and the Red Reflex objective lens systems, providing 
the surgeon with added convenience and accuracy. 
The Red Reflex fixation device, priced at $500, is 
available as an option for the Terry Keratometer. 





Mentor O & O, Inc. 
20 S. Shore Park 
Hingham, MA 02043 
Tel: 617-749-8215 





Mentor O & O, Inc. announced the availability of a 
new, lightweight, hand-held instrument designed to 
document functional glare disability in your refract- 
ing lane. The BAT (Brightness Acuity Tester) consists 
of a rechargeable battery operated light source that 
illuminates a white matte hemispheric cup which the 
patient holds over one eye. A 12-mm aperture in line 
with the visual axis enables the patient to read your 
Snellen eye chart. Three variable light intensity set- 
tings allow testing at glare conditions ranging from 


bright artificial indoor lighting to direct sunlight 
reflected from a concrete sidewalk. An integrated 
circuit is built into the unit to ensure that test light 
conditions remain constant for each patient examina- 
tion. A macular photostress test is also available by 
inserting a 12-mm reflecting occluder in the aperture 
of the cup. The BAT was developed in cooperation 
with Jack T. Holladay, M.D., Hermann Eye Institute, 
Houston, Texas. 





Welch Allyn, Inc. 

4341 State Street Rd. 

P.O. Box 220 

Skaneateles Falls, NY 13153 
Tel: 315-685-8351 





Welch Allyn, Inc. has introduced PocketScopes, a 
new, lightweight, halogen illuminated diagnostic 
pocket set that includes a 2.5 volt ophthalmoscope 
and a 2.5 volt otoscope/throat illuminator. A desk 
charging unit is available for the instruments. The 
PocketScopes set is designed for active medical prac- 
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The Wise iridotomy- 
Sphincterotomy 








Laser Lens 


Featuring a 9.0mm diameter, 
103 diopter magnification lens strategically aligned to 
facilitate the optimum in small spot laser delivery. 





Goldmann fundus lens 
Abraham lens .032 520 3.60 
Wise lens 





Note: A laser with a 30 micron setting 
would produce an iris spot size of .011mm 





Comparison of Laser Beam Diameters 


(focused at iris, beam diameters in mm) 
50 micron setting 












Table: Laser beam convergence angle in air calculated at 8.5°. 





INCREASED EFFICIENCY 


ethe smallest iris focal spot size 
obtainable resulting in iris energy 
densities 7.79 times greater than a 
plano lens, 2.92 times greater than 
an Abraham lens. 

® increased efficiency of iris perforation 
with less energy and shorter burn 
duration, even on very thick brown or 
light blue irides. 


Ref. AJO, Vol. 101, No. 5, May 1986. 


Designed by: James B. Wise, M.D. 
Oklahoma City, Oklahoma 


Patent Pending 


è greatly reduced energy density at 
cornea and retina, thus significantly 
reducing the risk of corneal burn or 
retinal damage. 

è 2.65X magnification of target site. 

è anti-reflective coating maximizes 
light transmission. 


Ocul 5) MANUFACTURED BY: á 


(206)885-1263 C-97309 
Bellevue,WA 98009 USA 
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titioners who desire small, lightweight instruments 
that comfortably fit in the coat pocket. 

Both instruments feature bright, high intensity 
halogen illumination for greater detail and truer 
tissue color. Rechargeable handles provide sturdy 
pocket clips to keep instruments in place. Light- 
weight, yet rugged ABS construction keeps the in- 
strument performing accurately. Handles accept ei- 
ther rechargeable or “AA” batteries. 

The 2.5 volt PocketScope Ophthalmoscope pro- 
vides increased focusing capability with 48 viewing 
lenses from —25 to +22 diopters. The lens dial is 
illuminated for faster lens selection without need for 
mathematical computations. Positive diopter values 
are displayed in green; negative diopter values in 
red. The ophthalmoscope’s five apertures include 
Small, Large, 4000 Kelvin, Fixation, and Red-free to 
meet a range of applications. A polarized filter/dust 
cover reduces corneal glare by 95% and acts as a dust 
cover to keep lenses clean. The ophthalmoscope’s 
rubber brow rest prevents lenses as well as eyeglass- 
es from being scratched. 

The 2.5 volt PocketScope Otoscope/Throat Illumi- 
nator’s fiber optic design eliminates shadows with a 
360 degree ring of unobstructed halogen illumina- 
tion. The wide angle, sliding magnifying lens im- 
proves viewing of the tympanic membrane. The 
otoscope’s closed system features a port for pneu- 
matic otoscopy. By removing the instrument head, 
the otoscope becomes a high intensity throat illumi- 
nator. 


> Surgical Instruments 


United Sonics, Inc. 

180 Vanderbilt Motor Parkway 
Hauppauge, NY 11788 

Tel: 516-434-8800 


United Sonics, Inc. has announced the introduc- 
tion of its new Phaco 3000 series phaco emulsification 
system. The Phaco 3000 offers increased phaco emul- 
sification capability in two ways. First, it is versatile, 
and compatible with many existing I/A systems. This 
can significantly reduce the initial capital investment 
required to achieve phaco emulsification capability, 
and allows the surgeon to choose the most appropri- 
ate light system. Operating costs are further reduced 
through limited reuse disposables and low-cost I/A 
packs. Second, the piezo-electric handpiece is both 
highly efficient and comfortable to use. It is autoclav- 
able, small (4 %2" x Y2") and light (29 g). Other 
features include a three-step footswitch, variable 
ultrasonic power control, and variable ultrasonic 
pulse rate. The system has a list price of $13,500. 


Katena Products, Inc. 
4 Stewart Ct. 
Denville, NJ 07834 
Tel: 201-989-2600 


’ 
$ 
3 
’ 
i 
’ 
’ 





A new generation of sterilizing cases has been 
introduced by Katena Products, Inc. Identified as 
Katena Instrument Caddies, these cases are made of 
solid stainless steel and feature closed corners for 
stability and removable lids. Both base and lid are 
perforated with multiple round holes corresponding 
to the round drainage holes in the perforated silicone 
mats which hold the instruments. This new feature 
facilitates rapid drainage of fluid from the tray after 
rinsing or steam sterilization. A hot air blower may 
be used to dry the instruments in the closed case. An 
entire set of ophthalmic surgical instruments can 
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thus be thoroughly cleaned in an ultrasonic cleaner, 
followed by rinsing and hot air drying, while the 
instruments are fully protected in the closed case. 
The cases are available in several sizes. 


> Intraocular Lenses 


Precision-Cosmet Company, Inc. 

11140 Bren Road West 

Minnetonka, MN 55343 

Tel: 800-328-3969 (Nation) 
800-682-3809 (Minnesota) 





Bechert 7mm One-Piece Lightireight Kratz /Johason 7mm Lightreigh( 
ted-Model Nos. 9600, 9602(UV); Model Nos. 8661, 8663(UV). 


Angula 
Flat-Modei Noa. 9610, 9612 (UV). 





t Hunkeler 6.5mm 


Kratz 7mm One-Piece Lightweight Lightweight 
Modei Nos. 9801, 9803(UV). 


Model No. 9370. 


Youens 7mm Lightureigh 
Model No. 6802(UV). 


Precision-Cosmet Company, Inc. has developed a 
series of large optic posterior lenses for those sur- 
geons not satisfied with the standard 6.0-mm optic. 
The Bechert 7-mm Lightweight is a one-piece, all 
polymethylmethacrylate lens with loops flexible 


enough for capsular placement. The Kratz/Johnson 
7-mm Lightweight features four 0.32 mm high pos- 
terior embossments. The Kratz 7-mm One-Piece 
Lightweight and the Youens 7-mm One-Piece Ultravi- 
olet are all polymethylmethacrylate lenses with an- 
gulated loops, the latter having no positioning holes. 
The Hunkeler 6.5-mm Lightweight is available in 
ultraviolet as well as non-ultraviolet-blocking poly- 
methylmethacrylate. 
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MVS XII 


POSTERIOR SEGMENT SURGICAL SYSTEM 


No wonder 
It’s the instrument of choice... 


single patient use 20 gauge guillotine 
cutting micro-probe 
Precise linear suction at any level 
Proportional or multi-cut 
intraocular scissors control 
Twin port fiber-optic illumination system 
Choice of fragmentation systems 
Advanced microprocessor control 


No wonder at all. 


ALCON SURGICAL 


Alcon Instrumentation, Inc. 
P.O. Box 6600 

Fort Worth, Texas 76115 
1-800-TO-ALCON 
1-800-86-25266 


(System shown is XII with system XI fragmentor) 





Dont let the 


miotic side effects 

of pilocarpine 

keep him from 
getting the job done. 


The intricacies of his work require a steady 
hand and clear, sharp vision. He depends 
on his eyesight... his eyesight depends on 
regular medication. 

Propine has none of the miotic side effects 
of pilocarpine so he can work a full day without 
losing time waiting for miotic symptoms to 
subside. And when medications don't interfere 
with patient lifestyles, compliance is likely 
to improve. 


The drug of choice 
for concomitant therapy 


with beta-blockers. 


PROPINE 


(dipivefrin HCl) 0.1% 
sterile ophthalmic solution 





Please see adjacent page for brief summary of prescribing 
information. 


AIIERGAN® 


Allergan Pharmaceuticals, Inc. 
Irvine, CA 92713 
© 1986 Allergan Pharmaceuticals, Inc. 
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Propine® 
(dipivefrin HCI) 0.1% sterile ophthalmic solution 


None of the miotic side effects of pilocarpine. 


INDICATIONS: Propine (dipivefrin HCl) is indicated 
as initial therapy for the control of intraocular pressure in 
chronic open-angle glaucoma. Patients responding inade- 
quately to other antiglaucoma therapy may respond to 
addition of Propine. In controlled and open label studies 
of glaucoma, Propine demonstrated a statistically signifi- 
cant intraocular pressure-lowering effect. Patients using Pro- 
pine twice daily in studies with mean durations of 76-146 
days experienced mean pressure reductions ranging from 
20-24%. Therapeutic response to Propine twice daily is 
somewhat less than 2% epinephrine twice daily. Controlled 
studies showed statistically significant differences in low- 
ering of intraocular pressure between Propine and 2% epi- 
nephrine. In controlled studies in patients with a history 
of epinephrine intolerance, only 3% of patients treated 
with Propine exhibited intolerance, while 55% of those 
treated with epinephrine again developed intolerance. Ther- 
apeutic response to Propine twice daily therapy is compa- 
rable to 2% pilocarpine 4 times daily. In controlled clinical 
studies comparing Propine and 2% pilocarpine, there were 
no statistically significant differences in the maintenance 
of IOP levels for the two medications. Propine does not 
produce miosis or accommodative spasm which choliner- 
gic agents are known to produce. The blurred vision and 
night blindness often associated with miotic agents are 
not present with Propine therapy. Patients with cataracts 
avoid the inability to see around lenticular opacities caused 
by constricted pupil. CONTRAINDICATIONS: Pro- 
pine should not be used in patients with narrow angles 
since any dilation of the pupil may pre-dispose the patient 
to an attack of angle-closure glaucoma. This product is 
contraindicated in patients who are hypersensitive to any 


of its components. PRECAUTIONS: Aphakic Patients. 


Macular edema has been shown to occur in up to 30% of 


aphakic patients treated with epinephrine. Discontinua- 
tion of epinephrine generally results in reversal of the 
maculopathy. Pregnancy Category B. Reproduction stud- 
ies have been performed in rats and rabbits at daily oral 
doses up to 10 mg/kg body weight (5 mg/kg in teratogen- 
icity studies), and have revealed no evidence of impaired 
fertility or harm to the fetus due to dipivefrin HCI. There 
are, however, no adequate and well-controlled studies in 
pregnant women. Because animal reproduction studies 
are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed. 
Nursing Mothers. It is not known whether this drug is 
excreted in human milk. Because many drugs are excreted 
in human milk, caution should be exercised when Pro- 
pine is administered to a nursing woman. Usage in 
Children. Clinical studies for safety and efficacy in chil- 
dren have not been done. Animal Studies. Rabbit stud- 
ies indicated a dose-related incidence of meibomian gland 
retention cysts following topical administration of both 
dipivefrin hydrochloride and epinephrine. ADVERSE 
REACTIONS: Cardiovascular Effects. Tachycardia, 
arrhythmias and hypertension have been reported with 
ocular administration of epinephrine. Local Effects. The 
most frequent side effects reported with Propine alone 
were injection at 6.5% and burning and stinging at 6% of 
patient eye visits. Epinephrine therapy can lead to adreno- 
chrome deposits in the conjunctiva and cornea. 


AllgRCAN® 


Allergan Pharmaceuticals, Inc., Irvine, California 92713 
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PUNO AN. D 


The University of 
OKLAHOMA 


Department of Ophthalmology 
and the Dean A. McGee Eye Institute 
present the 


OPTIC NERVE COURSE 


March 26-27, 1987 


Guest Faculty: The following Clinical 
problems will be 

J. Lawton Smith, M.D. addressed: 
Professor of 
Ophthalmology VISUAL LOSS 
University of Miami wore 
Bascom Palmer Eye OPTIC NEURITIS 
Institute OPTIC NERVE & 

MACULAR 

John A. McCrary, III, M.D. DISEASE 
Associate Professor THE SWOLLEN 
of Ophthalmology DISC 


Baylor College of Medicine |THE PALE DISC 


Cullen Eye Institute THE FUNNY 


LOOKING DISC 
Robert L. Tomsak, M.D. 


Assistant Professor of 

Ophthalmology THE WORK-UP FOR 
DISEASE 

Case Western Reserve 

University School 


THE CUPPED DISC 


NEUROIMAGING IN 
OPTIC NERVE 





of Medicine DISEASE 
John A. Costin, M.D. TREATMENT & 
" a al | MANAGEMENT OF 
AC junct Staff Memi yer CTE MERU 
Cleveland Clinic DISEASE 
Foundation 


Course Fee: $150.00 
Course approved for 10 hours CME credit 
For information contact: 
Course Co-Ordjnator 


Bradley K. Farris, M.D. 
Assistant Professor 
Department of Ophthalmology 
Dean A. McGee Eye Institute 
608 Stanton L. Young 

405/27 1-6463 
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THE TWENTY-THIRD ANNUAL SURVEY COURSE 


“BASIC SUBJECTS IN OPHTHALMOLOGY” 
SPONSORED BY 


THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
MONDAY THROUGH SATURDAY MARCH 9 THROUGH 14, 1987 


ka * x x * oe 


SUBJECTS 


RETINA 
GLAUCOMA 
PATHOLOGY 
PEDIATRICS 
REFRACTION 
PHARMACOLOGY 
SYSTEMIC DISEASES 
CORNEAL PHYSIOLOGY 
NEURO OPHTHALMOLOGY 
OPHTHALMIC PLASTICS 
MICROANATOMY OF CORNEA 


COURSE DIRECTOR: JOSEPH B. WALSH, M.D. 


FACULTY 
ROBERT C. CYKIERT, M.D. DANIEL H. GOLD, M.D. JOSEPH MAURIELLO, M.D. RICHARD STARITA, M.D. 
ROBERT C. DELLA ROCCA, M.D. DAVID L. GUYTON, M.D. JOEL S. MINDEL, M.D. FREDERIC WANG, M.D. 
ANDREW P. FERRY, M.D. RICHARD S. KOPLIN, M.D. THOMAS 0. MULDOON, M.D. CHRISTIAN WERTENBAKER, M.D. 
DAVID S. FRIENDLY, M.D. THOMAS R. KUHNS, M.D. KENNETH NOBLE, M.D. BARRY E. WRIGHT, M.D. 
This course will present a rapid and comprehensive survey of the basic subjects in Ophthalmology. The Post Graduate Institute is accredited by 
the Accreditation Council for Continuing Medical Education to sponsor continuing medical education for physicians. 
CME Credits. Category 1: 48 
Fee: $500.00 Residents Fellows: $300.00 (includes syllabus. luncheons and cocktail party) 


For registration and additional information. please write: 
Jane Stark, Registrar—Post Graduate Institute, New York Eye and Ear Infirmary 
310 East Fourteenth Street, New York, New York 10003 Tel: (212) 598-1430 or 598-1313 


MISSING COPY POLICY 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 
date for all other foreign subscribers. 


We stock a limited number of copies back to 1984. 


Domestic Canada & Other Foreign 


Single copies US $9.00 US $11.50 
Prepayment required in each case (U.S. Funds drawn on U.S. bank) 


American Journal of Ophthalmology 
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435 N. Michigan Avenue 
Chicago, IL 60611 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


General Information 

THE AMERICAN JOURNAL OF OPHTHALMOL- 
ocy publishes original articles, letters, edi- 
torials, abstracts, and book reviews. Edito- 
rials, book reviews, and abstracts are 
published by invitation. Timely articles 
and letters dealing with original observa- 
tions in clinical and basic ophthalmology 
are welcome. Each submission is evaluated 
by two or more scientific referees who 
recommend that the paper be (1) accepted 
as submitted, (2) returned for revision, or 
(3) rejected. Acceptance is determined by 
such factors as the originality, signifi- 
cance, and validity of the contribution, the 
suitability of the subject matter for sub- 
scribers to THE JOURNAL, and the editorial 
care with which the manuscript has been 
prepared. One author should be designat- 
ed as the submitting author who will be 
responsible for all correspondence regard- 
ing the preparation of the manuscript for 
publication. 

Authors are advised promptly of receipt 
of their papers. Within 45 days thereafter 
they will be advised of acceptance, rejec- 
tion, or need for revision. 

Copyright—At the time of submission, a 
signed copy of the copyright transfer pub- 
lished in THE JOURNAL each month must be 
included with the manuscript. No article 
or letter will be reviewed until this copy- 
right transfer, signed by each author, has 
been received. The copyright transfer must 
also list the home address of each author 
and the telephone number of the submit- 
ting author. 

The manuscript must be original and 
may not contain data published previously 
or submitted for publication elsewhere. If 
data were presented at a scientific meet- 


ing, the place, date, and auspices of the 
meeting should be stated on the title page. 


Mechanical Preparation of the Typescript 

Submit an original and at least one du- 
plicate copy of both the typescript and the 
illustrations. Xerographic copies are pre- 
ferred to carbon copies. 

Use 8⁄2 X 11-inch heavy, white, bond 
paper. Provide 1'/2-inch margins on all 
four sides of each page and indent para- 
graphs one-half inch. Use black, clearly 
legible type. Use letter-quality, not dot 
matrix, printing. Use block, not cursive, 
type. Do not underline. Do not use italics 
or boldface. Do not use all capitals. The 
entire typescript, including title page, quo- 
tations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be 
double-spaced. : 

Number each page in the upper right- 
hand corner. List first author’s name and 
short title (maximum, 60 characters and 
spaces) in the upper right-hand corner. 

Spell out all terms except standard meas- 
urements, such as mm Hg, cm, ml, used 
with numeric quantities. Abbreviations 
such as IOP, CME, RPE, and the like must 
not be used. 

Prepare references, legends, and tables 
in JOURNAL form. 


Original Articles 

The manuscript should be arranged in 
the following order: (1) Title page; (2) Sum- 
mary; (3) Introductory Text; (4) Material 
and Methods or Case Reports; (5) Results; 
(6) Discussion; (7) References; (8) Legends 
for illustrations; (9) Tables. 

Title page—The title page is page 1. It 
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should contain the title, a brief heading 
(no more than 60 characters and spaces), 
and each author’s name with the highest 
(one only) academic degree. The depart- 
ment and the institution where the study 
was performed should be credited in a 
footnote. Sponsoring organizations and 
grants are acknowledged in a footnote on 
the title page. (Referring physicians, con- 
sultants, editorial assistants, photogra- 
phers and artists, and laboratory assistants 
cannot be acknowledged however valuable 
their services.) The name and mailing ad- 
dress of the author to whom requests for 
reprints should be directed must be 
provided. Each page that follows the title 
page must be numbered consecutively, 
and must include the first author’s name 
and the brief title in the upper right-hand 
corner. 

Summary—Each paper must have a 
summary that synthesizes specifically the 
content of the paper in no more than 150 
words. It should include the main clinical 
or research data and findings but exclude 
speculation. The summary must be written 
so that the message of the full paper can be 
understood independently. It must not 
contain references, illustrations, or tables. 

‘Organization of  content—Articles 
should be organized and prepared in the 
style used by THE JOURNAL. A brief intro- 
ductory statement of the problem should 
be presented. Material and methods or the 
patient selection should then be precisely 
and clearly described in enough detail fora 
reader to replicate the study. Results of the 
study should be given, followed by a dis- 
cussion. The discussion elucidates the re- 
sults and must relate directly to the topic 
of the paper. 

References—THE JOURNAL does not pub- 
lish extensive bibliographic reviews. Ref- 
erences must be numbered consecutively, 
both in the text and in the reference list. 
The author is responsible for complete and 
accurate references, including the proper 
capitalization and accent marks used in 
foreign-language publications. 
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Personal communications, posters, pro- 
gram abstracts, unpublished data, and oral 
presentations that the reader cannot re- 
trieve should be kept to a minimum and 
must be incorporated into the text without 
reference numbers. References to studies 
that have been accepted but have not yet 
been published must indicate the publica- 
tion in which they will be published. Pri- 
mary, not secondary, sources must be 
cited. References to books must contain 
inclusive pages of the section cited. The 
names of all authors must be cited in the 
reference list. THE JOURNAL does not use 
the term et al. The following style is used 
by THE JOURNAL for periodicals (1) and for 
books (2). 

1. Shields, J. A., Augsburger, J. J 
Donoso, L. A., Bernardino, V. B., Jr., and 
Portenar, M.: Hepatic metastasis and orbit- 
al recurrence of uveal melanoma after 42 
years. Am. J. Ophthalmol. 100:666, 1985. 

2. Helveston, E. M.: Atlas of Strabismus 
Surgery, 3rd ed. St. Louis, C. V. Mosby, 
1985. 

Abbreviations for periodicals are listed 
in Index Medicus: Am. J. Ophthalmol., 
Surv. Ophthalmol., Br. J. Ophthalmol., 
and the like. If there is any doubt about an 
abbreviation, the name of the publication 
should be spelled out completely. 

Illustrations—Graphs, diagrams, and 
photographs must not be mounted. Each 
illustration should be numbered and cited 
consecutively in the text. The illustration 
number, an arrow indicating the top of the 
picture, and the author’s name should be 
indicated on a label on the back. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than.for axes. Photographs must have a 
glossy finish and a sharp contrast. Letter- 
ing, arrows, and the like must be profes- 
sionally applied. In a series of illustra- 
tions, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the in- 
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tended reproductions. Illustration widths 
in THE JOURNAL are 3 inches (one column) 
and 672 inches (two columns). Lettering 
must be planned with reductions to these 
sizes in mind; letters should be of uniform 
size and large enough to be read easily 
after reduction. 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 

THE JOURNAL does not use stereoscopic 
illustrations. 

Each illustration must have a descriptive 
legend. Legends should be typed consecu- 
tively on a page (separate from the illustra- 
tions themselves). The legend or illustra- 
tion number should not be incorporated 
into the illustration. Legends should be 
typed in the form used by the THE JOURNAL 

as follows: 

Fig. 1 (Jones, Smith, and Brown). Histo- 
logic section of the eye (hematoxylin and 
eosin, X70). 

For more than three authors, use Jones and 
associates. 

At the time identifiable photographs are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations are preferred to 
composites made up of two or more sepa- 
rate parts. If multiple-part illustrations are 
submitted, they should be labeled from left 
to right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. 
Top left, The patient preoperatively. Top 
right, Three days after surgery. Bottom 
left, Four months after surgery. Bottom 
right, One year after surgery. 

On request the visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Admin- 
istrative Assistant, American Journal of 
Ophthalmology, Tribune Tower, Suite 
1415, 435 N. Michigan Ave., Chicago, IL 
60611. 


Color—Authors must contribute to the 
cost of color reproductions. The charge to 
authors for color is $500 per page of color. 
Both color transparencies and high-quality 
color prints must be submitted with the 
paper, together with a layout indicating 
the proposed distribution of the illustra- 
tions and legends. 

Tables—Each table must be titled, num- 
bered with an arabic numeral, and cited 
consecutively in the text. Each table must 
be double-spaced and nothing in the table 
should be underlined. Photographically 
reproduced or mechanically reduced tables 
are not acceptable. The title should appear 
directly below the designation, Table 1. 
Below the title, a single rule (a straight, 
unbroken line) should span the width of 
the table. Between this single rule and a 
similar, full-width single rule, a heading 
must be given for each column. Partial 
rules spanning several column heads may 
be used to join main headings with appli- 
cable subheadings, if necessary. Vertical 
lines should not be used anywhere in the 
table. 

Abbreviations should be avoided. If nec- 
essary, they must be fully explained in a 
footnote. The following symbols are used 
for footnotes in the order indicated: * (as- ° 
terisk), t (dagger), ł (double dagger), $ 
(section mark), || (parallels), § (paragraph 
mark), and # (number sign). 

Many symbols cannot be set in type. If 
they are necessary, they should be pre- 
pared by a professional artist in a graph, 
diagram, or illustration and not submitted 
in a table. 

Proofs—The submitting author is 
provided with a copy of the edited type- 
script. Author corrections must be clearly 
indicated in red ink. Each author query 
must be answered. Alterations can be min- 
imized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the 
Manuscript Editor, Ophthalmic Publishing 
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Company, Tribune Tower, Suite 1415, 435 
N. Michigan Ave., Chicago, IL 60611, 
within 48 hours of receipt. Failure to return 
the typescript promptly delays publica- 
tion. 

Reprints—Since complimentary tear 
sheets are not provided, reprints should be 
ordered promptly. A reprint order form 
will be sent to the corresponding author 
before publication of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or path- 
ologic findings, experimental results, and 
new instruments and techniques. Letters 
should be prepared in the same way as 
Original Articles except that they must be 
no more than five pages in length (title 
page, two pages of text, reference page, 
and legend page). References should be 
limited to five. No more than two black- 
and-white illustrations, 3 inches wide (one 
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column in width), may be used. Color 
illustrations cannot be used. 


Source Texts 

THE JOURNAL recommends the following 
publications as guides to style, grammar, 
and spelling: 

CBE Style Manual Committee: Council 
of Biology Editors Style Manual. A Guide 
for Authors, Editors and Publishers in the 
Biological Sciences, 5th ed. Bethesda, 
Council of Biology Editors, 1983. 

The Chicago Manual of Style, 13th ed. 
Chicago, University of Chicago Press, 
1982. 

Day, R. A.: How to Write and Publish a 
Scientific Paper. Philadelphia, ISI Press, 
1979, 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, Mac- 
millan Publishing Co., 1979. 
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POSITIONS AVAILABLE 


GENERAL OPHTHALMOLOGIST: To associate with one-man practice in southeastern New 
England. BE/BC. Send C.V. and two references to Box 032 AJO. 


PEDIATRIC OPHTHALMOLOGY: Partner needed by pediatric ophthalmologist. Large grow- 
ing southeastern city. Must be fellowship-trained. Send CV. Box 049 AJO. 


GLAUCOMA SPECIALIST 
Ochsner Clinic seeks excellent subspecialty-trained ophthalmologist to assume 
an established glaucoma practice with affiliated residency program Starting sal- 
ary commensurate with experience, productivity bonus, generous fringe bene- 


fits. Send c v to: 
Richard Hesse, M.D. 
Chairman, Department of Ophthalmology 
Ochsner Clinic 
1514 Jefferson Highway, New Orleans, LA 70121 





CERTIFIED ORTHOPTIST/OPHTHALMIC TECHNICIAN 
Director, orthoptic and ophthalmic technician training programs, state medical 
university. Master's degree preferred. Adminsitrative ability with teaching and 
clinical experience in ocular motility required. Superb opportunity for motivated, 


energetic individual. Dual faculty appointment in Colleges of Health Related Pro- 
fessions and Medicine. Competitive salary, excellent benefits. Call Mary Lynn 
West, Storm Eye Institute, Medical University of SC. 803/792-2763. Equal op- 
portunity employer. 


GENERAL OPHTHALMOLOGIST; Wanted to join two established, board certified, universi- 
ty appointed ophthalmologists in suburban Pittsburgh. Must be an excellent anterior 


an Ok aanak Banh: Bay 


RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the 20th of the 2nd month preceding the month of issue. Ads must be typed, double 
spaced. Payment must accompany the ad. Send ads and payments to the following: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 40 words—$75.00. Ad will run three months. No refunds on cancelled ads 
after the first appearance. Count words, including abbreviations, initials or numbers count as one word. Publisher 


assigns a number for box ads at no extra charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionable): Set within ruled border. One inch minimum—$90.00 per inch, per month. Ads 
over 40 words will be set within a ruled border. A one inch ad contains approximately 60 words. 


Box number responses must include the box number on the envelope (Box 
address given above.. Use business-size envelopes only. 








AJO) and should be sent to the 





HAWAII Í 
Ophthalmologist, board certified or eligible, general ophthalmology 
and corneal transplantation. To join 6-man department in prepaid mul- 
tispecialty group in Honolulu, Hawaii. 


WRITE: Hawaii Permanente Medical Group. Inc. 
3288 Moanalua Road 
Honolulu, Hawaii 96819 
An Equal Opportunity Employer 


VERMONT: Excellent opportunity to join established ophthalmologist in New England's 
most beautiful area. Please sénd C.V. to Box 057 AJO. 


OPHTHALMOLOGIST —BC/BE: Join busy soloist in expanding suburban practice. Salary 
& benefits with generous incentive. Subspecialist o.k. Send C.V. & photo to: G. 
Kwasny, M.D., 2300 N. Mayfair Rd., Milwaukee, WI 53226 (414) 259-1022. 


RETINAL VITREOUS SURGEON: Busy retinovitreous practice with a major metropolitan 
midwest setting desires another associate. Superb opportunity with latest facilities and 
approaches. Send resume in confidence to Box 058 AJO. 


OPHTHALMOLOGIST: To join a team of ophthalmologists in a growing Connecticut HMO. 
Salary commensurate with experience. Modern offices in nice family area. Part-time to 
start (10-12 hrs/wk). Board certified or eligible. Box 059 AJO. 


VITREO-RETINAL SURGEON 


Associate with private vitreo-retinal practice with academic affiliation 
in ideal southeastern metropolitan city. Excellent facilities in O.R. and 
multiple offices. Send C.V. to Box 061 AJO. 
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Conjunctivodacryocystorhinostomy * 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 
tray protects your tubes as well as 
providing a convenient way of 
sterilization and handling...with 
enough pockets to hold all tubes 
from the three Jones Tube Sets. 


Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
Storage for refilling the steriliza- 
tion tray. 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily available 
in standard, assorted or special 
sets. Special sizes may be 
obtained upon request. 


*LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 


Measuring 


59, No. 5, May, 1965. 


Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 


This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions. 


Date, Aesculapius Publishing Company, 1970. 
L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company, 1976. 


Additional Information Available From: 


Weiss Chinijic Glu Blowing Co 


14380 N.W. SCIENCE PARK DR Ħ PORTLAND, OREGON 97229 ® (503) 643-5674 


PEDIATRIC OPHTHALMOLOGIST 


Ophthalmologist with subspecialty training in 
Pediatric Ophthalmology is sought for full time 
position in University Department of Ophthal- 
mology; a background or interests in genetics is 
desirable. Academic rank commensurate with 
credentials. Must have completed an approved 
eye residency training program, appropriate fel- 
lowship training, and be Board certified or eligi- 
ble. Duties include teaching residents and medi- 
cal students, patient care and research. Send 
Curriculum vitae, publications list and the names 
and addresses of 3 references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical School 
9323 Harry Hines Blvd. 
Dallas, Texas 75235-9507 
(214) 688-3407 


Equal Opportunity Employer 


———— THE EYE 
INSTITUTE OF 
[ WS NORTHWESTERN OHIO 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Koilarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 
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OPHTHALMIC SURGEON 


Ophthalmologist is sought for full time position in 
University Department of Ophthalmology, academic 
rank commensurate with credentials. The position 
will be based largely at the nearby Veterans Admin- 
istration Center with the possibility of part-time activ- 
ities on the main campus of the medical school in 
the Department of Ophthalmology. Must have com- 
pleted an approved eye residency training program 
and be Board certified or eligible. An ophthalmolo- 
gist with general interests or subspecialty interest 
appropriate to the VA patient population is required. 
Duties include teaching residents and medical stu- 
dents, patient care and research. Send curriculum 
vitae, publications list and the names and addresses 
of 3 references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical School 
5323 Harry Hines Blvd. 
Dallas, Texas 75235-9507 
(214) 688-3407 


Equal Opportunity Employer 





ASSOCIATE MEDICAL/SURGICAL OPHTHALMOLOGIST: Desired for busy Ohio practice. 
Board certified or eligible. Candidates should have energies and skills to complement 
an existing high-volume anterior segment surgeon. Two prestigious office locations. 
Curriculum vitae to Box 064 AJO. 


GLAUCOMA: Guif Coast referral practice for fellowship trained physician. Clinical teach- 
ing and research activities available. Contact Saunders Hupp, M.D., University of South 
Alabama, P.O. Box 81327, Mobile, Alabama 36689 phone 205-460-6388. 


LSU EYE CENTER: Has an opening for OPHTHALMIC PATHOLOGIST. Send application to 
Herbert E. Kaufman, M.D., LSU Eye Center, 136 So. Roman St., New Orleans, LA 
70112. LSUMC is is an Equal Employment Opportunity/Affirmative Action Employer. 


MASSACHUSETTS-BOSTON AREA: Rapidly expanding ophthalmic practice in a Harvard 
teaching hospital seeking Board Certified Ophthalmologist with subspecialty training in 
Retina, Glaucoma or Pediatric Ophthalmology. Reply with curriculum vitae and photo to 
Box 065 AJO. 


OHIO: Subspecialist to join busy general ophthalmologist; retina or pediatric fellowship 
desirable. Salary and benefits. Pleasant suburb of Cleveland. Send curriculum vitae and 
references to: Box 066 AJO. 


RETINAL SPECIALIST: Large ophthalmology group Dallas/Fort Worth metroplex seeks 
fellowship trained retina surgeon. Must be well-trained in surgical retina, vitreous, la- 
ser. Exceptional facilities include in-house Argon/YAG/Fluorescein angiography, Ul- 
trasound. Send C.V. Box 067 AJO. 


MEDICAL OPHTHALMOLOGIST: Well-established seven member ophthalmology group in 
Dallas/Fort Worth metroplex seeks full-time medical ophthalmologist. Modern offices 
with state-of-art equipment in high pathology practice. Send resume to Box 068 AJO. 


OCULOPLASTIC SURGEON: To join growing oculoplastic practice in inland industrial city. 
No general ophthalmology. Excellent opportunity for individual willing to expand prac- 
tice. Salary, benefits, leading to partnership. Send C.V. in confidence to: Box 069 AJO. 


CORNEA AND EXTERNAL DISEASE SPECIALIST: To join existing cornea practice in a 


major midwest metropolitan area. Clinical, teaching and research opportunities. Sala- 
ry, benefits, leading to partnership. Send C.V. to Box 070 AJO. 


TWO OUTSTANDING POSITIONS AVAILABLE: Anterior Segment Surgeon and Vitreore- 












OPHTHALMOLOGY 


General/Retinal Vitreous 


The Southern California Permanente 
Medical Group is currently accept- 
ing applications from board eligible/ 
certified general and retinal vitreous 
trained ophthalmologists for current 
positions at our facilities throughout 
Southern California. 


Please call (818) 405-3224 for a 
Physician Application form or send 
your curriculum vitae with the names 
and addresses of three professional 
references to: 





SOUTHERN CALIFORNIA 


NZ KAISER PERMANENTE 
lh i) PERMANENTE MEDICAL GROUP 











Physician Recruitment 
Dept. 44A 
Walnut Center 
Pasadena, CA 91188 


Equal Opportunity Employer M/F/H 


WANTED—OPHTHALMOLOGIST FOR TAMPA, FLORIDA 


General or specialist—to join busy, high grossing practice with two locations, 
both adjacent to hospitals. The practice has state of the art equipment, includ- 
ing Argon and Yag lasers and F.A. Lab. Superb schools and culture activities. 
Start immediately or willing to wait for the right person. Excellent salary with 
incentive and benefits leading to partnership. Send CV to 071 AJO. 


FLORIDA GULF COAST 


Wanted medical Ophthalmologist to join busy high grossing practice, cataract, 
glaucoma and external disease. Two brand new offices with state of the art 
equipment including Yag and Argon lasers. Top salary with incentive and bene- 
fits. Start immediately. Physician needs help. Send CV to 072 AJO. 


GLAUCOMA SERVICE 
ASSISTANT PROFESSOR OF OPHTHALMOLOGY 


The Texas Tech University Health Sciences Center's Department of 
Ophthalmology is seeking a candidate for a full-time position to direct a 
Glaucoma Service in an academic institution. For this position, we 
require completion of an accredited residency program and a fellow- 
ship on a glaucoma service. The candidate must be Board certified or 
eligible and have sincere interest in the development of an academic 
service. Please send qualifications and a curriculum vitae to: 
James Price, M.D., Ph.D. 
Professor and Chairman 
Ophthalmology and Visual Sciences Department 
Texas Tech University Health Sciences Center 
Lubbock, Texas 79430 


An Equal Opportunity Affirmative Action Employer 
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Contents 


Editorial: Random dot stereoscopic slides 


Vergence amplitudes with random-dot StereOgrams STEVEN M ARCHER, KATHLEEN K MILLER, EUGENE M 
HELVESTON, AND FORREST D ELLIS 


Posterior chamber intraocular lens implantation—a new forceps to simplify capsular bag fixation 
RICHARD BATES 


Past, present, and future surgical management of malignant epithelial neoplasms of the lacrimal gland 
JOHN WARREN HENDERSON 


Management of ipsilateral ptosis with hypotropia L A FICKER, JRO COLLIN, AND J P LEE 


Regression of Labrador keratopathy following cataract extraction ELIE DAHAN, JEFFREY JUDELSON, AND 
NEVILLE H WELSH 


Warburg (HARD +E) syndrome without retinal dysplasia: case report and review MF D ATTIA, J BURN, 
J H McCARTHY, D P PUROHIT, AND D W A MILLIGAN 


Sussex Eye Hospital sports injuries P TS GREGORY 


Cryopreservation of rabbit corneas: assessment by microscopy and transplantation L P FONG, CJ HUNT, 
M J TAYLOR, AND D E PEGG 


Double-blind controlled trial to compare anti-inflammatory effects of tolmetin 2% , prednisolone 0-5% , and 
placebo in post-cataract extraction eyes D L SMERDON, S O HUNG, AND TAYO AKINGBEHIN 


Inferences from beading of a retinal vein draining a choroidal melanoma ROBERT N JOHNSON, ALEXANDER R 
IRVINE, AND DEVRON H CHAR 


Photographic recording of slit-lamp appearances of the ocular fundus PETER KENYERES AND HANS SLEZAK 


Sunglasses—an ocular hazard? R A WEALE 


Retinal cotton-wool spots: an early finding in diabetic retinopathy? M S ROY, M E RICK, KE HIGGINS, AND 
J C MCCULLOCH 


The presumed neurotoxic effects of Catha edulis—an exotic plant now available in the United Kingdom 
J PROPER 


Histopathology of mitochondrial cytopathy and the Laurence-Moon-Biedl syndrome PAUL RUNGE, 
DAVID CALVER, JOHN MARSHALL, AND DAVID TAYLOR 
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ANTERIOR SEGMENT FELLOWSHIP: With emphasis on phacoemulsification and IOL's as 


well as medical problem solving and practice management. Georgia license required. 
Richard R. Schulze, M.D., 728 East 67th Street, Savannah, Georgia 31405. 


Invaluable, practical manuals offer detailed 
coverage of a wide range of contemporary 


ophthalmic surgical procedures. 


MANUAL OF 


CORNEAL SURGERY 

Edited by William E. Bruner, MD, Walter J. Stark, MD, and 
A. Edward Maumenee, MD 

With 14 contributors 

Offers precise, step-by-step descriptions of specific corneal 
surgical techniques with detailed, well-illustrated guidelines on 
the preoperative evaluation, surgical management, and post- 
operative complications of each major procedure. Presents 
alternative techniques in certain cases, giving the reader a 
broader view of surgical possibilities. Discusses such major 
categories as: penetrating keratoplasty...keratectomy and 
lamellar keratoplasty...triple procedure: combined penetratin 
keratoplasty, cataract extraction, and lens implantation...an 
conjunctival transplantation. Also covers corneal trauma, con- 
junctival flap surgery, and refractive corneal surgery. 

1987. 139 pages. 111 illustrations, 8 tables. Flexible binding. $32.00 


MANUAL OF COMMON 
OPHTHALMIC SURGICAL 


CORNEA AND EXTERNAL DISEASES 
ASSISTANT PROFESSOR OF OPHTHALMOLOGY 


The Texas Tech University Health Sciences Center's Department of Ophthal- 
mology is seeking a candidate for a full-time position to direct a Cornea and 
External Disease Service. For this position, we require the completion of an 
accredited residency program and a fellowship in cornea and external disease. 
The candidate must be Board certified or eligible and have sincere interest in 


the development of an academic service. Please send qualifications and a 
curriculum vitae to: 
James Price, M.D., Ph.D. 
Professor and Chairman 
Ophthalmology and Visual Sciences Department 
Texas Tech University Health Sciences Center 
Lubbock, Texas 79430 


An Equal Opportunity Affirmative Action Employer 





FLORIDA: 8C/BE medical ophthalmologist needed for new satellite of 102-physician mul- 
tispecialty group practice, designed to accommodate 22 physicians, Central Florida 
location. Unique opportunity to establish full practice in very short time. Send CV Box 
074 AJO. 


PROCEDURES 
Edited by Charles D. Phelps, MD 
Associate Editor: Hansjoerg E. J. W. Kolder, MD PhD 


1987. Abt. 128 pages. Abt. 120 illustrations, 2 tables. 
CEE aes eee ee eee ee ee ee ee SS SS ee Se ee ee 
rT ama 
ORDER FORM = 
Churchill Livingstone Inc. 


With 14 contributors 

Convenient step-by-step format offers clear guidelines for 
developing the necessary surgical skills for a wide range of 
common ophthalmic surgical procedures. Outlines surgical 
methods most successful in the authors’ practice. Each chapter 
contains a section on the goals and principles as well as the pre- 
operative management involved in a specific procedure, followed 
by well-illustrated steps for its performance. 

1986. 189 pages. 131 illustrations, 2 tables. Flexible binding. $39.50 


A MANUAL OF SYSTEMATIC 


EYELID SURGERY 
By J. R. O. Collin, MA MB BChir FRCS DO 


"The book is well written and a large amount of information is 
presented in the short and succinct descriptions of conditions and 
procedures.” — American Journal of Ophthalmology, 
May 1983, Vol. 95, No. 5 
Succinct, explicit reference provides clearly illustrated, step-by- 
step details of a large variety of eyelid operative methods. Also 
discusses the principles and indications for each procedure. 
Offers highly useful flow charts which reveal the most appro- 
priate procedure based on the physical symptoms. Emphasizes 
basic corrective surgery for entropion and trichiasis, ectropion, 
and ptosis ... lid repair and reconstruction ... problems associated 
with the post-enucleation socket ... corneal protection ...and 
cosmetic surgery. 
1983. 134pages. 92 illustrations. 


Forthcoming... 


MANUAL OF CATARACT SURGERY 
By Robert M. Sinskey, MD FACS and Jay Patel, MD FRCS(C) 


Flexible binding. $25.00 


P 1560 Broadway. New York. NY 10036 
Please send me on 30-day approval: á 


copy(ies) of Bruner et al.. MANUALOF CORNEAL SURGERY 

(0-443-08445-9) @ $32.00 

—— copy(ies) of Phelps/Kolder: MANUAL OF COMMON 
OPHTHALMIC SURGICAL PROCEDURES 
(0-443-08413-0) @ $39.50 

— copv(ies) of Collin: A MANUAL OF SYSTEMATIC 
EYELID SURGERY (0-443-02475-8) @ $25.00 

— copy(ies) of Sinskey/Patel: MANUAL OF CATARACT 

SURGERY (0-443-08395-9) 





NEARLY EVERYONE WANTS TO PRACTICE 
OPHTHALMOLOGY IN THE BEAUTIFUL TAMPA BAY AREA 
HERE'S YOUR CHANCE! 


We are an expanding group practice in need of CERTIFIED OPHTHAL- 
MIC TECHNICIAN/TECHNOLOGISTS with experience in refractions, 
contact lenses, visual fields (automated), scan, fundus photography, 
fluroscein angiography, darkroom, external photography and assisting 
in minor surgery. 

If you are seriously interested in moving to Florida's Sun Coast, don't 
miss this opportunity to work with state of the art equipment (laser, 
ultrasound, etc.) in a beautiful new facility with amicable Board Certi- 
fied Ophthalmologist. Please send CV to Mrs. Bernie Caldwell, Eye 
Surgical Specialists, 901 Daughtery Road, Zephyrhills, FL 34248. 


OPHTHALMOLOGIST 


Excellent opportunity for BC/BE fellowship trained Pediatric Ophthal- 
mologist. Busy anterior segment Ophthalmologist in practice for three 
years seeks an Associate with the aforementioned qualifications. Mid- 
sized city and surrounding area of 250,000 is not presently served by a 
Pediatric Ophthalmologist. Send CV and personal statement of life's 
goals and purpose. Box 075 AJO. 


OPHTHALMOLOGY 


48-physician multispecialty medical group seeks full-time BE/BC oph- 
thalmologist. Attractive compensation and benefits. Starting date ne- 
gotiable. Please send resumé to Don Robertson, Administrator, The 
Moore-White Medical Group, 266 S. Harvard Blvd., Los Angeles, CA 
90004. Telephone: (413) 386-8440. 








Name 
(Please print.) GENERAL OPHTHALMOLOGIST: For Multi-specialty clinic near Atlanta. Excellent profes- 
Sinai sional and living environment. Negotiable salary with fringe benefits. Send CV to Dr. 
ignature Reed, 800 East Doyle Street, Toccoa, Georgia 30577. 
| ae en a ne Se ee 
(All P.O. boxes must be accompanied by a complete street address.) 
City i POST E a 2 


PACIFIC NORTHWEST 


Non-USA residents (other than Canada), please mail orders to: 
Churchill Livingstone/Robert Stevenson House/1-3 Baxter's 
Place/Leith Walk/Edinburgh EH1 3AF, Scotland 

In Canada, send orders to: 

Copp Clark Pitman Ltd., 495 Wellington St. W, Toronto, 
Ontario M5V 1E9 i 


Associate desired to replace retiring but busy partner. Seeking an ophthal- 
mologist that is recently out of training. Any subspecialty interest would be 
helpful, but not necessary. This is a busy, growing, ethical practice with 
modern equipment and its own facility, less than 1 hour from Seattle. Near- 
by hospital is updating with new lasers and microscope. Startup in summer 
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Renae ee eg ee ee ee ee eee 


Vol. 102, No. 6 AMERICAN JOURNAL OF OPHTHALMOLOGY 81 


OPHTHALMOLOGIST: Busy, established practice in desirable, growing, Eastern Pennsyl- 
vania Community is seeking a board eligible or board certified ophthalmologist. Corpo- 
rate benefits and salary leading to partnership. Send CV and personal references, Box 
077 AJO. 


FELLOWSHIP 


PAEDIATRIC 
OPHTHALMOLOGY 


Available at 


THE HOSPITAL FOR 
SICK CHILDREN 


Toronto, Canada 


OPHTHALMOLOGIST 


High volume general ophthalmology group practice located in scenic 
central Mass. less than one hour from Boston, seeks additional asso- 
ciate. Salary negotiable, opportunity for partnership status. Direct in- 
quiries/C.V.’s to: Anne McSorley, Consultant, Health Care Personnel 
Consulting, 400 GSB Building, Bala Cynwyd, PA 19004, (215) 667- 
8630. 


OPHTHALMOLOGIST 
Pennsylvania—solo ophthalmologist seeks associate for state of the art 
practice located short distance from Philadelphia, Washington, D.C. and 
N.Y. Practice comprised largely of general ophthalmology, however, sub- 


July 1988 - June 1989 


Wide experience in all Areas of 
Paediatric Ophthalmology 


specialty interest/training welcome. Salary quarantee plus incentive. Must 
be BC for full partnership. Direct inquiries/C.V.'s to: Linda Patricia Love- 
lace, Physician Recruiter, Health Care Personnel Consulting, 400 GSB 
Building, Bala Cynwyd, PA 19004, (215) 667-8630. 


Apply: 

J. Donald Morin, M.D. 
Ophthalmologist-in-Chief 
The Hospital for Sick Children 
555 University Avenue 
Toronto, Canada 
M5G 1X8 


416/598-6503 


“Personal interview required 


GENERAL OPHTHALMOLOGIST 


20-Physician multispecialty group in Central Pennsylvania. Completely 
equipped office with excellent surgical volume. Guaranteed Salary plus 
productivity incentive. Superb benefits. Send CV to Ron Fisher. Gei- 
singer Medical Group, Lewistown, PA 17044. 





MEDICAL OPHTHALMOLOGIST: Or associate with subspecialty interest in cornea, exter- 
nal disease or strabismus. Join established practice with fully-equipped office. Excel- 
lent financial compensation, patient appreciation and family environment in Midwest- 
ern referral community. Box 078 AJO. 


AJO 





University of California—irvine, California, College of Medicine is 
seeking a candidate for the Irving Leopold Endowed Chair in Ophthal- 
mology. The successful candidate will also hold a position as Profes- 
sor and Chairman, with tenure in the Department of Ophthalmology. 
The candidate must be an accomplished investigator, clinician, teach- 
er and administrator of high national standing. Send Curriculum Vitae 
and names/addresses of three references to: 


Kevin K. Tremper, Ph.D., M.D. 
Chair, Ophthalmology Search Committee 
Department of Anesthesiology 
UCIMC 
101 City Dr. South 
Orange, CA 92668 


RELIABLE 
PEER-REVIEW 
ACCURATE 


The University of California is an Affirmative Action/Equal Opportunity 
Employer. 





OPHTHALMOLOGIST 


Southeast Virginia. Join a busy and growing 4 physician practice with 
offices in 3 different locations. Individual should have a background in and Posic a rd 
general ophthalmology with a subspecialty in glaucoma. Salary nego- 


tiable depending on experience and qualifications. Send CV to Medical 
& Surgical Eye Specialists, Inc., 801 Medical Tower, Norfolk, Virginia 


23507 (804) 625-4567. - 
inserts from 
. MEDICAL OPHTHALMOLOGIST/MEDICAL RETINA SPECIALIST: Full-time position with The Jou rnal 


vitreoretinal subsnecialtv nractice in Southeact llliraenund alactranhucialnay fhin- 
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OCULOPLASTIC 
SURGICAL 
FELLOWSHIP 


1987 & 1988 


OPENINGS 
AVAILABLE 


INCLUDES 


Blepharoplasty 
Lacrimal 
Ptosis 
Orbit 
Cancer 
Trauma & 
Reconstruction 
Cosmetic 


CONTACT 


INT’L OCULOPLASTIC SOCIETY 
c/o Pierre Guibor, M.D. 
630 Park Avenue 
New York, NY 10021 
(212) 734-1010 
(800) 223-4500 


Clip & Mail 





Please send an application 





City State Zip ee * ae eee 


Phone (Work) AE N E E EES a E 
(a A a 


Phone (Home) ( 


Date Ophthal Hoey residency Completed a eS ee 


OPHTHALMOLOGY 





December, 1986 


RETINA AND PEDIATRIC OPHTHALMOLOGISTS 


The Department of Ophthalmology at the Medical College of Georgia is 
seeking two full-time faculty members at the Assistant Professor level or 
above (academic rank commensurate with credentials) with sub-specialty 
training in Retina/ Vitreous and in Pediatric Ophthalmology. Must have com- 
pleted approved eye residency, appropriate fellowship training, and be 
Board certified or eligible. Responsibilities include patient care, teaching, 
and research. 


Send curriculum vitae, list of references and other support information to: 


Malcolm N. Luxenberg, M.D. 
Professor and Chairman 
Department of Ophthalmology 
Medical College of Georgia 
Augusta, GA 30912-2206 
404/ 828-2792. 


EEO/AAP 


POSITIONS WANTED 


POSITION WANTED: Experienced board certified ophthalmologist seeking a medical oph- 
thalmology position in the West Coast of Florida. Box 054 AJO. 


OCULOPLASTIC SURGEON: Accredited fellowship training in orbital, lacrimal and eyelid 
surgery. Wishes to join general ophthalmology group leading ultimately to partnership. 
Available July 1987. Reply to Box 060 AJO. 


OCULOPLASTIC SURGEON AVAILABLE: Current fellow at prestigious institution seeks 
opportunity with ophthalmic group. To build consultative oculoplastics practice with 
possible academic association. Available after 7/1/87. Please reply to Box 079 AJO. 


PRACTICES FOR SALE . 


PEDIATRIC OPHTHALMOLOGY PRACTICE FOR SALE: Eastern sunbelt. Large, well-estab- 


lished. May be expanded to adult general ophthalmology. M.D. returning to academics. 
Willing to stay and introduce. Box 023 AJO. 


ILLINOIS 


Busy practice for sale. General ophthalmology with very large surgical 


practice in modern surroundings. For more information, call (215) 667- 
8630 or send C.V. to: Ed Strogen, Health Care Personnel Consulting, 
400 GSB Bldg, Bala Cynwyd, PA 19004. 





PRACTICES WANTED 


BOARD CERTIFIED OPHTHALMOLOGIST: Relocating to the West Coast of Florida. Associ- 


ation or purchase of a practice desired. Subspecialty interest: cornea and external 
diseases. Box 055 AJO. 
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predicting the future of the pupil. 
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lens in cataract surgery, as well as penetrating kerato- 
plasty, iridectomy and other anterior segment surgery 
where rapid, complete miosis may be required. 
CONTRAINDICATIONS: There are presently no 
known cContraindications to the use of MIOCHOL 
(acetylcholine chloride) Intraocular WARNINGS: If 
blister or paper backing is damaged or broken sterility 
of the enclosed bottle cannot be assured. Open 
under aseptic conditions only. PRECAUTIONS: In 
the reconstitution of the solution, as described under 
Directions for Using Univial, if the center rubber plug 
seal in the univial does not go down or is down, do 
not use the vial. If miosis is to be obtained quickly 
and completely with MIOCHOL, obstructions to 
MIOSIS, such as anterior or posterior synechiae, may 
require surgery prior to administration of MIOCHOL 
In Cataract surgery, use MIOCHOL only after delivery 
of the lens. Aqueous solutions of acetylcholine 
chloride are unstable. Prepare solution immediately 
before use. Discard any solution that has not been 
used. ADVERSE REACTIONS: Adverse reactions 
have been reported rarely which are indicative of 
systemic absorption. These include bradycardia; 
hypotension; flushing, breathing difficulties and 
sweating. CAUTION: Federal law prohibits dispens- 
ing without prescription. HOW SUPPLIED: 2 mi 
sterile univial. NDC 0058 - 2757-45 








mOcHOoU 
Nirman ier cower” 


NTRAOCULY 


L g 


2610 Orchard Park Way, San Jose, CA 95134 e Representing CVP Inc., San German, PR and CVO Div. CV Inc.. 100 McPherson Street, Markham, Ontario. Canada L3R 3VA 


New! Introducing. .. 


- (fluorometholone) 0.25% 
Liguitilm® sterile ophthalmic 
suspension 


AIlERGAN® 

©) © 1966 Allergan Pharmaceuticals, Inc. 
Allergan Pharmaceuticals, Inc., 
Irvine, CA 92713 


_M0C0023 -0228. 


 Uquifilm® 


a 
: Tra Ne Ophthalmic s 





